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CORRUGATED-PLATE HEAT EXCHANGERS 


“EE” 


This heat exchanger is built in several forms and although primarily intended 


for gas to gas applications, it can be used for many combinations of fluids such 


as gas, air, fresh water, steam or oil. 


The illustration shows a steam/air heater with one steam passage to two air 
passages. By suitable design of the corrugations, very high heat transfer rates 


are achieved, resulting in small space requirements for a given duty. 


These heat exchangers are available in a wide range of sizes, the total heating 
surface required for any specific application being made up by assembling 


together an appropriate number of standard element packs. 
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Beware out-of-balance in rotating parts! 


The trend towards higher speeds in modern engineering makes dynamic balancing 
an all-important factor right from the drawing board, in every field where fans, 
electric rotors, crankshafts, turbines, universal shafts or other rotating parts are used. 
The static work-piece which seems so harmless becomes a difficult, even dangerous 
unit when in motion. As speed increases, oscillation-inducing centrifuga! forces 
develop because the dynamic forces rise as the square of the speed. Centrifugal 
force soon exceeds the dead weight of the rotor. 
How the compensation of harmful out-of-balance can be effectively dealt with has 
long been the concern of AvERY, so that now machines are available to handle any 
work-piece according to its type, and any rotor according to its characteristics. 
Whatever your problem in this field, AVERY has the answer. Send for illustrated 
booklet OB 592 or write to the address below stating your particular needs. 








AVER Y fo ELECTRODYNAMIC BALANCING 


W. & T. Avery, Limited, Soho Foundry, Birmingham 40 
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Is DUST YOUR PROBLEM? 


VISCO have a very special way with automatic dust collection for re-processing or disposal. 
Output can*be increased, production costs lowered, buildings and machines freed from residual 
dust by installing ‘ VISCO-BETH’ automatic dust collectors. If the product is in powder, granular 
or fibrous form—cut costs by consulting THE VISCO ENGINEERING CO. LTD., STAFFORD 


ROAD, CROYDON. Telephone: CROydon 4181. 


VISCO-BETH 
Mutt (ollectobé 
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MADE BY 
ENGINEERS 


FOR : ad HPV pER PRE Pepe 6 | AAR perl 


—who need a range of 

fastenings for jigs and tools 

to match their own 

exacting standards. At every 
stage the greatest 

magnification, the latest equipment 
and the most destructive 

tests have found no fault with 
these screws. GKN gave 

them controlled quality, accurate 
concentricity, and a 

guaranteed minimum 

tensile strength of 

75 tons/square inch. 

GKN, too, are 

engineers whose standards 


PEND 


are the highest. 


NETTLEFOLDS-PARKER-KAL 


HEXAGON SOCKET SCREWS 


NPK hexagon socket cap, set, countersunk and shoulder 


screws are available in a wide variety of sizes. 
WEDGLOK self-locking hexagon socket screws and 
NPK hexagon wrenches are also available. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 


s/s! 2309 
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GENERAL 
FABRICATION 


MILD STEELS, 


STAINLESS 
STEELS, 


ALUMINIUM 
ALLOYS, 


CONSULT... 
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= A Humidifying Drum with 12 compartments 


for paper mill, size 6’ 0° dia. « 8 6” long. 


29, MURIESTON CRESCENT, EDINBURGH, 11 Sa; = 
Sra LK cn 
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FORD MOTOR COMPANY LTD -PARTS DIVISION (G51) -AVELEY DEPOT-SOUTH OCKENDON “ROMFORD - ESSEX - ENGLAND 








POWER 


for industry 





Our range of industrial engines are a practical proposition for many types of industrial 
equipment . . . compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range .. . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are, whatever your probiem, 


Please send me technical brochures of your 
*PETROL/DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is at 

r.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 


MOTOR COMPANY LIMITED 





ENGLAND 
are at your service 
Name 
For further detaiis of our 
Address 


INDUSTRIAL | ... 
ENGINES taro inn 


Telephone No. ooccnaceneonanas 


and the equipment they power, 
G5122°4 


send the coupon to your nearest Ford Dealer * Delete where not applicable 
or direct to 
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MACHINE MOULDED REPETITION 


—~a 

















IN GREY IRON, GUN METAL, 
HIGH TENSILE BRASSES AND 
ALUMINIUM 


from print 
to product! 








THOS. HOLGROFT 


AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON TELEPHONE : WOLVERHAMPTON 41271 /2 
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For clean, 
gleaming interiors 


Here is a coating for your walls, wood and metalwork 


which is easy to apply and sets with a 








contact 


/ Kenilworth 





makers of HERMETITE 


THE WORLD'S MOST COMPLETE RANGE OF JOINTING COMPOUNDS 


Whenever you have a jointing problem— 


tact Kenilworth, the specialists. Benefit from 
forty ve re’ > 
rty y 


experience in this field. Free 
ladly given to ensure that you 
Hermetite to solve your 


= cre diad 


Made by the manufacturers of 
SUMMIT Aluminium paints 
HERMETAL . DOUBLE BOND . KWIKFILL is 





right grade of 
ar problem 


THE KENILWORTH MANUFACTURING €O. LTD.. WEST DRAYTON, MIDDLESEX 


| 
i 


4.4. 


tile-like surface that withstands damp, steam, condensation, 


oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 


surface repels dirt and is so easy to keep clean. 


Permoglaze is supplied ready for application in white and 


colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 


Permoglaze walls and other surfaces. 


Permoglaze 


THE TILE-LIKE FINISH 


MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM 11 


Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 
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more 
lak: 
learns, 
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more 
sure 





Where the problem involves 
the correct type of drive for 
new items of equipment, Morse 
Chain Engineers are always 
ready to call and advise you. 
When chain replacements are 
needed these can be obtained 
from stock depots convenient- 


ly situated in the important : > 
industrial centres. chain drives 


MORSE CHAIN DIVISION, BORG-WARNER LTD. LETCHWORTH, HERTS. TELEPHONE 2170 


Manufacturers of Automotive Transmissions, Torque Converters, One Way Clutches, Morse Chains and Hartcliffe Chains 
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Alafior grid flooring as installed over che de-siudging 
valve chambers of the sedimentation tanks at Derby 
Corporation reconstructed sewage disposal works 
Consulting Engineers: Messrs. |. D. & D. M. Watson. 


Photograph reproduced by courtesy of Mr. M. L 
Francis, F.RA.CS., MiMun.£., Borough Engineer 


aly Surely ‘ALAFLOR’™ 


is a must 


When specifying Alaflor extruded aluminium 
flooring and treads of three things 

you may be sure—Safety; Alaflor is 
spark-resistant and non-skid— 

Economy; Alaflor is non-corrosive— 
Weight; Alaflor combines outstanding 
strength and rigidity with 

minimum weight. 


Send for this literature and make light of 
overheads underfoot. 


ARCHIBALD LOW & SONS LTD 


HOME & OVERSEAS SALES OFFICE: 
143 Sloane Street, London S.W.!. Tel: Sloane 6178 
HEAD OFFICE & WORKS: - - 
82 Merkland Street, Partick, Glasgow W.I. Registered Trade Mark. British Patent No _ 
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BELMOS 


serves the 
chemical 
industry 


Type GBM Flameproof 


remote push button station 
for use in areas where an 
explosion hazard exists. 
Buxton Certified flameproof 
for groups 1, 11 and III gases. 
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nett x 
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LONDON + GLASGOW BIRMINGHAM 


ENGINEER 











NEWCASTLE 








The Belmos company has played a major part in the 
replacement of batch processing with the newer method of 
continuous process production by placing at the disposal! 
of the chemical engineer motor control gear 

designed to meet the most exacting conditions 

of control in chemical manufacture. 


Sound design, good appearance, ease of installation, 

ability to extend and modify as required—those features and 
comprehensive test facilities ensure a range of control 

gear in complete harmony with the best modern’ 

industrial practice. 


by company limited 


L Ae CAR Ee Sth RE 














MANCHESTER - SHEFFIELD - CARDIFF 
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....almost everyone 
thought of them first 











The Chinese invented everything from writing to rockets....so they say. They may have pipped 
the ancient Egyptians; they certainly used them hundreds of years B.C.. The Romans knew about 
them and used them. As usual, the Greeks had a word for them. Even the Monks of the Middle 
Ages who discovered so many things may well lay claim to the invention of gears. But whoever 
thought of them first, lots of people make gears now. OPPERMANS OF NEWBURY FOR EXAMPLE. And 
as in everything else, some people make things better than others. OPPERMANS OF NEWBURY FOR 
EXAMPLE. Oppermans (of Newbury, you will remember) don’t claim to have thought of gears first; 


but they think of little else now. 


OPPERMANS OF NEWBURY 


OPPERMAN GEARS LTO NEWBURY BERKSHIRE Telephone Newbury 1701 Telegrams Oppigears Newbury 
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! PEARSON 


We 
ENuUCts 
ENERG 
EXHIBITION 


OLYMPIA LONDON 
16rm- 50r» APRIL 1959 


And call to see us on 
Stand No. 13/H Grand Hall. 


LS PRODUCTION TIME AND COSTS 


With the PEARSON Electro-Hydraulic Guillotine 


Simplicity of operation plus automatic safeguard e NL ecco NLU 


against overloading enable work demanding a ] e 


; f j Designed for perfectly straight and 
high degree of accuracy to be handled with / Z accurate high speed cutting without burrs or 


speed and precision by an operator with the Y, marking. 
® Robustly constructed for service under 
the most severe working conditions. 


combined with the low running costs of the : 
: " s Manufactured in all sizes from6' 0" x} 
Pearson Guillotine, make it an asset to : to 12 0" x I’. 

fh 


My 
ce yj . — ° ° ° 
productive economy. k o For further information you are invited 
y 


y 
y 

to write for an illustrated catalogue which gives UY 
full details. y 


WALKER - NEWCASTLE UPON TYNE 6 Telephone: Wallsend 6408! (3 lines) 


minimum amount of skill — factors which, 
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SILENTBLO 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 
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leads the 
field in 
derrick 

crane design 


Wherever there’s engineering progress you'll find Henderson 
Derrick Cranes. The new Henderson Derrick cranes feature 
unit construction, enclosed gears, ball and roller bearings. Erection 
and dismantling is faster, control easier, vision better, running 
smoother and maintenance lower — items which add 


up to reduced operating costs! 























JOHN M HENDERSON & CO LTD -: KING’S WORKS - ABERDEEN - SCOTLAND 
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Today gas is the fuel in forging, annealing, rivet heating and 


other basic heat processes in shipbuilding and heavy 
engineering ; gas also has specialised applications such as 
drying before shot blasting. Industrial Gas research 

and consumer service ensure that tomorrow gas will be 
Britain’s most economic fuel... AND TODAY — 


every industry and 12 million homes use GAS, 


2 
eee She 
een eee ISSUED BY THE GAS COUNCIL 


: a is rie H 
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S GONVEYOR-ELEVATOR t 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. ER stg OO 








ELTRON 
FOR ELEMENTS 


AIR, OIL or WATER 


IFRA-RED OR OVEN HEATING 
ELTRON (LONDON) LTD., 
STRATHMORE ROAD, CROYDON 
Telephone : Thornton Heath 186i 














-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a.¢@” 
reasonable price. Fortumately, 
EPE specialise in DC equip- 
ment, bringing years of experi- 


VALVE ae? ence to, bear’ on the subject, so 


3 * 
that ‘One can always be sure of 


MOTORISATION wt - : 
motors an generators, 0 
by ROTORK | any enclosure, at competitive 


Rotork electric actuators can be operated rices, on short delivery. EPE 
by push button, or automatically from 
any distance. are always happy to help solve 

The ** Junior "’ model illustrated (type DC problems, too. 
1) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small ’ 

i itable f -250V 4 
universal type motor suitable for 200-250 4 ELECTRICAL POWER 
sige rime sapere A ENGINEERING CO. (B'ham) LTD 

Examples of typical sluice valve applica- : > . ( am) , 

- M > romford Lane, Birmingham 8 
tions are : 4” at 2,000 p.s.i., 1” at 400 p.s.i., es Semncia @Biahdenie thee 
2° at 125 p.s.i., and 3” at 30 p.s.i e = "Grams: Torque ‘Phone Birmingham 
Full information about this and other “ei tenten Ofce: 421, Grond Buildings, Trofalgar 


Rotork actuators supplied on request 


ROTORK ENGINEERING CO. LTD. 
BATH - Telephone: 64558 
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RULES 





SLIDE 














Principal dimensions and weights per foot or 
square foot of steel and iron sections, i.e., of 
Equal and Unequal Angles, T-Bars, Beams, 
Channels, Rounds, Squares, Hexagons, Octagons, 
Convex Feather Edges, Sheets and Flats. 2,989 
Values, Dimensions, etc. 


Standard Quality (glazed) 7/- post free. 


Model L. 2 











ee ee en 


Ratios of Cutting Speeds, Diameters, Number 
of Revolutions, Feeds, Time for Machining, etc. 
Standard Quality (glazed)... 7/- post free. 

















Principal Screw Threads 
(a) British Standard Whitworth (B.S.W.) 
(b) British Standard Pipe (B.S. Pipe) 
(c) British Standard Fine (B.S.F.) 
(d) British Association (B.A.) 


6/3 post free. 


Standard Quality (glazed)... 
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Model W. 2 

















Electric Arc Welding 

Side 1, as illustrated. Scales giving quantities of 
welding rods used and current consumption 
according to size, type and total length of welds. 
Side 2, Particulars relating to fillet and butt welds. 
Standard Quality (glazed)... .. T/+ post free 

















Side 1 

Full particulars of B.S.W. and B.S.F. bolts and 
nuts, including Castle-nuts, Slotted-nuts, Lock- 
nuts, Washers and Split-pins. 


Standard Quality (glazed)... 5/3 post free. 


In Production 


Model S.7. Side 1—thread data for UNF and 
UNC threads. Side 2—tensile strength and 
dimensions of UN bolts, normal and heavy series, 
dimensions of nuts and lock-nuts. 


Model P. 2 











Side 2 
Bending Allowances for sheet metal work 
according to the values of the Bending Angle, the 
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Side 2: Welding Data 

Rightward and Leftward Welding, Vertical Weld- 
ing (from one side, one welder and simultaneously 
from both sides, two welders). Blowpipe sizes 
(in cubic feet Acetylene per hour). Types of joints 
recommended, Distances between edges. Welding 
Rod sizes, Welding Rod consumption in feet and 
corresponding weights, for weld-lengths of 10 to 
100 feet. Welding Time per foot and Welding 
Speed per hour. All values related to various 
thicknesses of mild steel. 
Standard Quality (glazed) 


Model L. II 


6/3 post free. 


Model M. | 


4 >. ate { Rie’ 
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TRIGOWOMETRICAL RATIOS 
bd AP 
































Capacity Calculator Trigonometrical 
for rectangular and Functions 
cylindrical Tanks and Natural values of Sine, 
Containers. Capacity Cosine, Tangent and 
Scales 10-1,000 cu. ft., Co-tangent from 0° to 
and 65-6,000 gallons. 90° increasing by 10’. 
: 2,184 values. 
Weights and capacities a ee 
of butewelded, mild #8284) 7/- post free. 
steel, cylindrical, 
dished-end Tanks. 
Standard Quality 
(glazed) 7/- post free. 





Radius and the Thickness of the Metal Sheets. 


Standard Quality (glazed)... 7/- post free. 















RAP P BUFFALO 


RAWHIDE HAMMERS 


WITH HEAVY LEAD FOIL INSERTS ! MAXIMUM STRIKING 
POWER - MODERATE REBOUND - REDUCE WRIST FATIGUE - 
LAST INFINITELY LONGER - CORIDUR TREATED 

RAWHIDE - SPLINTER FREE - 
GREASE AND OIL PROOF. 












18 different models 
from 4ozs. to 7Ibs. 


Order and Try Out a Hammer NOW! 
KOSINE LIMITED 


| BLENHEIM GROVE, PECKHAM, LONDON, S.E.I5 Tel: New Cross 2589 
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Are these hands helping you? 


Test and experimental work in P.J. laboratories, carried out in the 
hends of qualified paint chemists, is the basis of the expert Technical 
Advisory Service which is offered to all industrial paint users. The 
services of these skilled hands are directly available through personal 
contact with your P.J. technical representative. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BRISTOL GLASGOW 
SOUTHAMPTON 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BIRMINGHAM 
MANCHESTER 


BELFAST 
LEEDS 





A Cycle of 
Production 


DESIGNED AND INSTALLED BY 
NIAGARA 


Can we adapt in whole or in part for you? 
Enquiry costs nothing, but may well lead to increased profits 
and customer satisfaction. 


NIAGARA SCREENS (ct. Britain) Ltd. 


STRAYSFIELD ROAD, CLAY HILL, ENFIELD, Middlesex 
Telephone: Enfield 6622 (4 lines) 
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“To a chap like me — 
and I'm proud of my work—my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading's got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print’s always first class"’. 


"What pencils do | use?" 


“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard?” 


wy 
‘ee 
v 


Yr DRAWING. 
@ PENCILS 
% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VENUS PENCK CO., LTD. LOWER CLAPTON ROAD, LONDON ES. 
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There's Fig Difference 


and any other 


V-belt 




















eereee 


LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


Grommet Y.Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES wi LE SHIPLEY YORKSHIRE 
MANUFACTURED , 
AND SOLD ONLY BY Cran aiten BARLEY 





Examples from our range of VARIABLE SPEED GEAR 
UNITS AND SPEED REDUCERS 
0 ie 








MULTIPLE SPEED 
GEARBOXES 
With co-axial shafts, capa- 
cities 5, 15, 35 h.p., overall 
ratios from 1-1 up to 7-1. 
Two, three or four speeds. 
Motorised or non-motorised. 


** STRATELINE ” 
SPEED-REDUCER 


Horizontal foot - mounted, universal 
flange-mounted. Single, double or triple 
stage. Motorised or non-motorised. 
Co-axial shafts. Ratios up to 10,000 to 1. 
Output torque up to 64,000 Ib. in. 























VARATIO POSITIVE 

VARIABLE SPEED 
GEARS 

For speed changing under power. 

Capacities up to 45 h.p. Overall ratios, 

standard 2-1, 3-1, 4-1 in 7, 9, 13 speeds 

respectively. Spur gear, co-axial drives. 







VALVE AND WINCH 
OPERATING GEAR 


Co-axial shafts. Flange 
mounting. Developed for 
individual applications. 
Hand or power operation. 















Special units developed to customers’ requirements 
Write for further details:- 


VARATIO-STRATELINE GEARS L” jiseadaeusineteneaaiiaacesiennerssiessns 
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CABLE DRAG CHAINS 


used throughout 
the world 
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on machine tools 
cranes 

welding machines 
forging machines 
bridge cranes 
rolling mill trains 
stacker trucks 
presses etc. 


SAFE——RELIABLE——SPACE-SAVING 


KABELSCHLEPP GMBH - SIEGEN/WESTF. GERMANY 
HAGENER STRASSE 61 - FERNSPRECHER 22248/49 - FERNSCHREIBER 087621 


Representative in England :— 


Messrs. E. M. SENIOR, BOURTON, Nr. RUGBY, WARWICKSHIRE 


Phone: MARTON 276 
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ELECTRONICS??? sites 
fe} MANY SHEET METAL JOBS STILL RIA): ip 
my REQUIRE § SKILLED CRAFTSMEN — “30 
7 WE HAVE THEM , 
— LET US QUOTE YOU — Ca. 


“WALLIS & Comet? | oe Clee 


GENERAL & INDUSTRIAL SHEET METAL WORKERS 


SHIPS’ VENTILATOR MAKERS ‘LILY’ BRAND CHILL CAST PHOSPHOR BRONZE 
(CORED OR SOLID) 
ALPHA WORKS, MILLWALL Produced to the very highest standards in a full range of sizes up 
LON DON, E. 14 po Fin i ae as cast or rough machined within 0-010" 
TELEPHONE EAST 1403 preg aim we supply completely machined bushes, either Cc ty 
SPUN CAST CORED BAR..... i 











IN PHOSPHOR BRONZE, LEADED BRONZE, 
ALUMINIUM BRONZE, GUNMETAL, ETC. 


IND ALARM ANEMOMETER || 2 :i%ssccscic ct 

bar which is absolutely guaranteed to be 
free from defects, and we invite enquiries 
for Phosphor Bronze, Leaded Bronze, 


Gunmetal, Aluminium Bronze, Cupro |NI- 
Nickel, Copper, etc., either in bar form 4 
or rings, part or finished machined, etc. } 






FOR USE ON 5 to aaa up to 7” outside dia. by 
CRANES, Length up to 24”. J | 
TRANSPORTERS, 

GIVES A DOCKSIDE STRUCTURES, 

WARKAING BRIDGES & AIRPORTS. 

OF WIND Ove 

SPEEDS Switt COME | Sure : 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 
Enquire.for details — CHARLES CARR LIMITED 
R. WW. MUNRO LTD. INCORPORATING THE NON-FERREOUS CASTING CO., (B’HAM) LTD 


GROVE LANE SMETHWICK 4 + BIRMINGHAM 


Telephone: ENTERPRISE 4422 LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C./. TELEPHONE; CITY 3826-3827 


BUDWORTH gas turbines 


Now available for— 





























Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 

Air compressors 


mr Te Ventilating fans 


version of the Bud- 
worth turbine with 
several alternative 
reduction gears for 
all portable and 
other power re- 
quirements. 


Propeiler turbine for light aircraft 


Patent No. 704678 


and others applied for Aircraft H/F generators 


Also available as an air compres- 


sor for ventilating and heating 
and-s as turbines are without electrics, will burn diesel oil, 
Janae = preteen alteration, have the highest power/weight ratio of purposes, and for processes where 
any small gas turbine, and need virtually no maintenance. } 
There is no ducting, and for higher powers multiple installations of the basic 
turbine unit can be built up. cousin 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


a large supply of hot air may be 
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Employers ! 
KEEP UP with the times! 
and DOWN with the costs! 


by Installing the ingenious Self-contained 
**SQUASH-O-MATIC”’ soft drink vending machine 


Fully automatic— No installation problems— Connects to a 
3-pin plug socket, otherwise entirely self-contained. 


AT THE INSERTION OF SIXPENCE :— 
Ice-cold Squash for summer or Hot Cordials for winter 


CHOICE OF 3 FLAVOURS 


NO LITTER—RECEPTACLES SUPPLIED FOR USED CUPS, 





Hire purchase or rental terms can be arranged. Also available: Hot Coffee, 
Soup and Refrigerated Milk vending machines. 


Full details from Sole Distributors for U.K.:— 


AVON AUTOMATICS, LTD. 


9/11, CUMBERLAND STREET, ST. PAULS, BRISTOL, 2. 





Manufactured in Bristol by ALLIED PRODUCE Co. TELEPHONE 20963 BRISTOL 











ENGINEERING SERVICE 
to INDUSTRY 


fully explained to visitors on 


STAND 2, ROW F, GRAND HALL, 


at the 


ENGINEERING, MARINE, WELDING 
& NUCLEAR ENERGY EXHIBITION 


BOILERS STOVE: ENAMELLING 
CASTINGS Qg 


PRESSURE VESSELS CASTINGS Olympia, London, April 16th-30th 


Those who are unable to attend the exhibition should write for 
a copy of S.E.B.103 which gives brief. details of our service. 


JOHN tI. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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HYDRAULIC PLATE 
CURVING PRESS 


The press is made with 
dies varying from 3’ 

to 8’ long, but it will 
progressively curve 
plate edges of 

any length prior 

to rolling. The frame 
is of all welded steel 
construction and has 
two or more upstroking 
rams and cylinders. 
These presses can 

be made to work from 
an existing hydraulic 
supply or supplied 

with electrically 

driven self-contained 


pumps. 


We also manufacture 


High Pressure Hydraulic Plant for 
Shipyards, and Railway Workshops, 
Pumps, Accumulators, Valves and 
Intensifiers, Plate Bending Rolls, 
Punching and Shearing Machines, 
Continuous Finishing Presses for Silks 
and Rayons, Veneer and Plywood 
Presses, Cotton Baling Presses, Die 
Spotting Presses. 


HENRY BERRY 
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=_ C&O. LTE. 
CROYDON WORKS, LEEDS, 10. 


Telegrams : “‘ RIVETTER LEEDS 10”’ 
Telephone : LEEDS 7548! /2 


FOR ALMOST A CENTUR 
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Now Ready— 


The most efficient couplings obtatnuatle 


ELECTRICAL 
HanpBook 





BIBBY ccimincs 


For nearly forty years Bibby Resilient Couplings have enjoyed an 
unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 





The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7," bore can be supplied from stock. 


THE CRABTREE 
ELECTRICAL 
HANDBOOK 


The insistent demand for the CRABTREE ELEC- 
TRICAL HANDBOOK has now been met by an 
entirely new edition. This deals, in a practical way, 
with wiring problems and with the application of 
Crabtree products in relation to existing wiring 
regulations and methods of installation. Reference 
sections have also been improved and extended. 
Copies of the CRABTREE ELECTRICAL HAND- 
BOOK may be obtained from your usual bookseller 
or by using the convenient order form below. 


We invite you to write for our illustrated brochure. 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 





THRAPSTON V ROPE DRIVES 
Keep the wheels of industry turning 





CONTENTS 


Planning the Installation — Tumbler 
Switch Wiring and Applications—Acces- 
sories for Flush Wiring—Socket-outlet 
Wiring—Accessories for Ceiling Wiring 
—Lighting and Lamps—Fixing Methods 
and Devices—Protecting the Installation 
—Some Problems of Earthing—Earthing 


Alternating Current Motors—Motor 
Starting Methods—The Control of Elec- 
tric Motors—Motor Control Gear— 
Remote Control—installation and Main- 
tenance of Control Gear—Principal 
Components of Crabtree Control Gear 
—Reference and Data Tables—Electrical 


and Allied Institutions and Associations 





Equipment—Wiring for Inspection— —Electrical Journals and Periodicals. 


CRABTREE 


WIRING ACCESSORIES CIRCUIT BREAKERS 
MOTOR CONTROL GEAR 








400 HORSEPOWER COLLIERY DRIVE 
FLEXIBLE EFFICIENT RELIABLE 





To J. A. Crabtree and Co., Ltd., Lincoln Works, Walsall, Staffs. 
Please forward a copy of the Crabtree Electrical Handbook for which 


ECONOMICAL SILENT CLEAN 
a remittance of 5s. is enclosed 


(Please write in BLOCK letters) S$ M I - H & G R A C E L T D. 
NAME .. ! ; Thrapston * Kettering 


Makers of Power Transmission Appliances for 


ADDRESS 
over a Century 





TELEPHONE: THRAPSTON 109 & 110 
TELEGRAMS: GRACE, THRAPSTON 








** Crabtree *’ asnered) 
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“As sound as a Gloucester Malleable casting” is no mere phrase. 

{t is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays. 

Always consult Gloucester at the designing stage — even before 


‘ 













A typical Gloucester Malleable specification. 












Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 












Elongation 18% Elongation 5% 
Yield Point 12 tons Yield Point 24 tons 
Tensile Strength 2§ tons psi Fensile Strength 35 tons psi 
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! om 
...aS sound as a Gloucester casting! 
iy Vehicle Steering Box 

ae “ in Malleable Iron. Weight 6} lbs. aay 
iene 
THE HOME OF “ff 
; GOOD CASTINGS y 

Differential Cage in wanna tl 
ee ae GLOUCESTER 


Gloucester Foundry Ltd., Emlyn Works, Gloucester + Telephone: Gloucester 23041 - Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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iS YOUR GEAR INSPECTION 
UP TO DATE? 


To-day’s gear production, jobbing or repetitive, calls for 
inspection equipment that will give the correct answer in the short- 
est time. In one operation, the David Brown 9R Roll Tester, which 
is motor driven, checks concentricity, kick-off, tooth marking, centre 
distance and tooth thickness 








DIRECTLY ACCURATELY SPEEDILY 





and makes an automatic permanent record of 
concentricity and kick-off by means of the 
integral Graphic Recorder, which gives a pen 
trace with a magnification of 250: 1 for spur, 
helical and bevel gears. 

This instrument can also be provided for 
hand control, without the Graphic Recorder, 
for spur, helical, bevel and worm gears, and is 
one of a range of Roll Testers with capacities 
up to 5”, 9”, 15” and 24” centre distances. 

Take the first step towards bringing your 
Gear Inspection up-to-date by writing for 
Leaflet E311.15. 


























No. OR motor-driven, DAVID BROWN 


with Graphic Recorder CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 








We Guarantee 


134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Write for Catalogue quoting 
Reference AJ! 


Schieldrop &CO.LTD orcices AT: BIRMINGHAM 
STOTFOLD, BEDS. Tel. 414 (4 lines) SWANSEA - 


LONDON 
GLASGOW BMJ 


THE 


MANCHESTER 











WORMS 
RACKS 


SCREWS 


SILENT 
GEARS 


All materials 
standard 
pitches to 
7ft diameter 


General machine castings made to, customers’ patterns. Low prices for planing, boring, turning, screwcutting 


Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 


Telegrams: ‘‘ Gears.”’ 
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WITH THE NEW JQU-)00 UNIVERSAL ATTACHMENT 


The amazing “JAY-DEE” Universal 
Attachment saves you time, labour 
and money at every turn! Staying 
permanently in position, needing 

no adjustment by the operator, it 
carries out one perfect job after 
another, rapidly and safely. The 

“ JAY-DEE” is adaptable to 

all drilling machines, com- 

bination lathes, turning 

and boring mills, and can 

readily undertake the duties 

of any three turret stations. 


CLYDESIDE 
MACHINE 
TOOL CO., LTD., 


361 MYRESIDE STREET, 
GLASGOW E.2. 
SHEttleston 4123. 








DRILUNG 4@% 
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STUDDING 

















FREE DEMONSTRATION / 
A demonstration of the “‘jJAY-DEE”’ Uni- 
versal Attachment can be arranged to suit 
your convenience, at your works. 
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my Can we help you with 
P| your pipe problems ? 


Expansion, contraction and lateral movement of pipe work under extreme conditions 
of temperature and pressure is no problem to the engineer who has been wise enough 


to contact and consult TEDDINGTON technicians. 


Teddington Bellows Expansion Joint cylinders are butt-welded from highly finished 
cold rolled stainless steel sheet. Convolutions are introduced to give the bellows their 
Nuclear, chemical, marine and gas engineers acknowledge 


characteristic flexibility. 


their efficiency and superiority over many older forms of expansion joint. 
pipe work is subjected to vibration or movement in any direction, a Teddington 


Bellows with a suitable end-fitting will solve the problem. 


SEND FOR BROCHURE NO. A47 
Teddington Bellows are produced in technical collaboration with the Solar Aircraft Co. U.S.A. 


TEDDINGTON BELLOWS 


EXPANSION JOINTS 





SEE US AT 


STAND 13 


Outer Row Gallery 
National Hall 


ENGINEERING 
EXHIBITION 


April 16th to 30th 
OLYMPIA 


Wherever 











TEDDINGTON AIRCRAFT CONTROLS LTD. 


Ammanford, Carmarthenshire. 


(INDUSTRIAL BELLOWS DIVISION) 


Tel: Ammanford 2255 
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OUR MANUFACTURING PROGRAMME 


Complete Beet and Cane 


Sugar Factories J 
Lignite and Peat 
Briquetting Plants 


Open Cut Heavy Equipment 


for Lignite Mining 
BUCKAU-SULZER Type 


Monotube Boilers 
Natural Circulation Boilers 


Drying Plants 


BUCKAU-WOLF 
Gearings and Couplings 


AKTIENGESELLSCHAFT 
GERMANY 


MASCHINENFABRIK BUCKAU R.WOLF 
GREVENBROICH-NEUSS 





\\\ AW ~ 
\ A \ \\N 


A 


Please call on us at the Industrial Fair of Hanover, Hall 3, Stand 203/303 from 26th April to 5th May, 1959 
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FLOW BOOM EQUIPMENT 


loads and unloads Tankers from 2,000 to 100,000 tons capacity 
and allows for manifold rise and fall of 75ft. 
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Features: 


*% Slewing arcs in excess of 120° allow 
wide tolerances in tanker spotting and 
drift. 


* With this equipment tanker mani- 
fold heights may vary by 75 ft. subject 
to sizes of tankers handled and local 
tide conditions, 


* Boomhead Swivel, exclusive Wood- 
field development ensures minimum 
restraint and maximum life of hoses. 


* Standard Boom lengths 30 ft. and 40 
ft. 

* King Posts: Exclusive Woodfield 
feature, including Woodfield Joints. 


* Use of flexible hose kept to mini- 
mum. 


*% Boom sizes: 8", 10", 12” and 16” 
nominal bore. 


* Structure: Designed individually to 
meet site requirements. 


i * Control: Pneumatic, Hydraulic or 
ifield six-unit Flow Boom Equipment in- electric operation reduc es operator 
technique to minimum. Dual push- 
BP Refinery (Grangemouth), Limited, at Loch button control at upper deck and jetty 

F ‘ ’ : level requires minimum supervision 


led on jetty 2 at Finnart Ocean Terminal of 


Long, Dumbartonshire and effort. 





WOODFIELD ROCHESTER LIMITED 
FRINDSBURY WORKS - ROCHESTER - KENT 


Phone: STROOD 78421 Grams: Woodfield Teles, Rochester London Ofhce: 147 Victoria St., S.W.1 
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2,165 cwts. 


So much weighs this multi-layer reactor we recently 


Technical Data: 

shipped to a chemical plant in Norway. The latest Total length 62 ft. 2 in. 
: ; f Outside diameter 6 ft. 7 in 

equipment and a staff of highly skilled experts help us to Wall thickness 
4 7/32 in 2 23/32 + 13/8 + 1/8 in 
Basic material: Heat-resistant steel 
Marwe 432 M 
Cladding material: Chrome-nickel steel 


meet the chemical industry's ever increasing 
requirements. The welding seams of such heavy 


apparatus and containers are subject to betatron tests. X 10 Cr Ni Mo Ti 1810 


MANNESMANN-EXPORT ._ DUSSELDORF -GERMANY 


Representatives all over the world. in Great Britain: 


MANNEX (LONDON) LTD. UNIVERSAL HOUSE 60, BUCKINGHAM PALACE ROAD, LONDON S.w.1 





New Quasi-Arc 


twin-fillet welder 


gives another boost 


to production 


THE 


ENGINEER April 17, 1959 


Following the success of the automatic welding gantries, Quasi-Arc new 
introduce another new machine for simultaneous twin-fillet welding in 
shipyards or engineering works. Light, easily manceuvrable, and quickly 
set up, the Twin-Fillet Welder will produce 800 ft. or more of 5/16” fillet 
per shift. Two FUSARC/CO2 welding heads mounted on a self- 
propelled carriage are guided automatically along the seam, giving 
smooth, deep-penetration welds with first-rate slag detachability. 

For full details of these and many other new features write to 
Quasi-Arc Limited, Bilston, Staffs. 


Quasi-Arc (Gl) world leaders in arc welding 


Quasi-Arc Limited, Bilston, Staffordshire 
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A tour of the Phosphor Bronze 
foundries on any average production 
day is remarkable in revealing an 
extraordinary variety in size, 

shape and alloy composition of 
components being cast, processed 

or machined. With one of the best 
equipped non-ferrous foundries, 
backed by eighty years’ experience, 
The Phosphor Bronze Company offers 
expert and dependable service in 
supplying castings in a wide range 

of non-ferrous alloys including 

all types of phosphor bronze, 

gun metals, aluminium and 
manganese bronzes, monel, 

all kinds of white metals, 

nickel and innumerable other alloys. 


io} The PHOSPHOR BRONZE CoO. LTD. 


BRADFORD STREET - BIRMINGHAM 5 


Member of the Birtftietd Group 


~ 


BIRFIELD INDUSTRIES LIMITED - STRATFORD HOUSE - LONDON : W.1. 
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COLUMN 
SECTIONS 


Q.V.F. Packed Columns for fractional Their serviceability and the visual obser- 


an’ 
iga é 


distillation, absorption and extraction vation they provide render them eminently 
have been designed, constructed and suitable for any process operation requir- 
installed in Chemical and Industrial ing a large area of interfacial contact 


Plants both at Home and Overseas surface 
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tie AQ.N, E.. tre Class 
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DUKE STREET « FENTON + STOKE-ON-TRENT « STAFFORDSHIRE. 


TEL LONGTON, STAFFS 321/04-8 : "GRAMS : GLASSPLANT, STOKE-ON-TRENT 


POHLIG 2: 
HIGH CAPACITY CONVEYING PLANTS 


Centre distance Belt width Drive power 


6500 ft 86 inch 3270 HP 





Outpui 
15500 ivh 





J. POHLIG AKTIENGESELLSCHAFT-COLOGNE 


WE ARE EXHIBITING AT THE GERMAN INDUSTRIES FAIR, HANNOVER, FROM APRIL 26th TO MAY Sth, FREIGELAENDE NORDALLEE, STAND 900 
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ENGINEERING 
MARINE 
WELOIRG 
ENMUCLERR 
ENERGY 


EXHIBITION 


olympia tonoon 


Grn 30ers APR 1959 


STAND 1 ROW CC 
Empire Hall, First Floor 



















BRITISH ALUMINIUM 











P-G-P Treadplate 


Small Pattern P-G-P Treadplate presents an attractive, non-slip surface 
which is both hard-wearing and easy to clean. It is here shown used for 
the floor of a range of gangways made by Non-Corrosive Metal Products 


Ltd, of West Drayton, Middlesex. 





The BRITISH ALUMINIUM Co Ltd 








NORFOLK HOUSE Si: AMES’ S SQUARE LONDON SWwi 


AP IZ 
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SPENBOR 


j 
FOR SPECIAL APPLICATIONS 














Double Acting 
with special 


Hydraulic Rams 
end fittings. 














Series Group Con- 
trol Valve Type 872 
Up to 25 g.p.m. at 
2,000 Ib/p.s.i. Posi- 
tive Control. Spring 
return to levers 
Master and auxiliary 
relief valves incor- 
porated. 





r~ 





Single and Double Acting 


Rotary Swash Plate 
Hand Pumps 


Pump with 4, 6, 8 
and 10 plungers 





For almost forty years Spenborough have been in the forefront of the 
design, development and manufacture of hydraulic mechanisms. Our 
long experience in producing Rams, Pumps and Valves is freely 
available to all users of Hydraulic Systems and enquiries are 
invited for precision-built equipment of the highest efficiency 








SPENBOROUGH ENGINEERING CO. LTD. 


HECKMONDWIKE. YORKS. 
Phone: Heckmondwike 924 5 Grams: UNION 
London & S.E. Counties: B. B. SALES LTD., 88 CLAPHAM RD., 
LONDON, S.W.9 Phone and Grams: Reliance 2512 


5 
35333. 
peoess 
bSisssssc: 

ee eeass sass: 

















REMEMBER 
FEROBESTOS... 








| 
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FORGET 
MAINTENANCE 
PROBLEMS 


That’s just one of the reasons why Ferobestos, 
asbestos-reinforced plastic material, is demanded by 
so many engineers in their specifications. Ferobestos 
is used for new applications every day... we should 
be glad to discuss its value to your industry. 

LOOK AT THESE QUALITIES AND SEE WHY YOU SHOULD 
SPECIFY FEROBESTOS. 

great physical strength - high strength-to-weight 
ratio - low moisture absorption - good chemical 
resistance - high wear resistance - low coefficient of 
friction - excellent dimensional stability - high 
temperature resistance. 

SOME ENGINEERING APPLICATIONS: 

Bushes—Coupling discs—Bearings—Gears & Rollers 
—Piston Rings—Wearing Slippers—Mounting Pads 
—Compressor Blades—Thrust Washers. 

Ferobestos is available in a number of special grades 
including silicone impregnated for greater heat 
resistance and graphite impregnated to assist 
lubrication. Ferobestos can be supplied from stock 
in sheets, rods and tubes. Special mouldings, where 
quantity justifies the cost, can be made to order. We 
will be pleased to supply literature on request. 


FEROBESTOS 


—asbestos reinforced plastics 


Visit Stand No. 8, at the Engineering, Marine, Welding and 
Nuclear Energy Exhibition, Olympia, April 18th—30th. 














J. W. ROBERTS LTD. 
Chorley New Road, Horwich, Bso.ton. Tel: Horwich 840 
Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS. 


A Member of the Turner & Newall Organisation 








April 17, 1959 THE ENGINEER 


PERFORATED METALS Fop 





HAYLE, CORNWALL ° Tel. Hayle 3213 





THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Etc. 
The 


HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 








HAMMERED OR 
HYDRAULIC PRESSED 


a 
IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 




















* 
THE INCE FORGE CO. LTD. 
WIGAN "nornttoas” 













































logue, published by the 
Pioneers of industrial First 
Aid, includes a section 
summarising British First 
Aid Regulations. it is 
available free to purchasers 
of First Aid equipment who 
apply on their Company's 
letterhead, and refer to this 
Journal. 


CUXSON, GERRARD & Co Ltd 
OLDBURY, BIRMINGHAM 
ESTABLISHED 1878 
Phone: BROadwell 1355 
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ALLOY SAFETY HELMET 


This strong, tough aluminium alloy helmet, 
shown here fitted with a plastic visor, gives 
maximum resistance to blows from falling or 
flying objects. A rigid brim gives additional 
useful protection to face, neck and shoulders. 
The helmet weighs approximately 13 0z., and 
its good ventilation as well as lightness con- 
tributes to the comfort of the wearer. Detach- 
able leather headband and shock-absorbing 
head harness are attached to studs in the helmet 
or laced through eyelets, in each case ensuring 


a comfortable fit and ease of replacement. 
The helmet can alternatively be supplied with 
a plastic washabie harness with adjustment 
at the back of the head. “‘Essgee’ aluminium 
alloy helmets are part of a wide range of Siebe, 
Gorman protective headgear in plastic, asbestos, 
fibre glass and many other materials. 


Siebe, Gorman are long-established suppliers 
of all types of safety equipment to the Admiralty, 
Public Services and Industry. 


Siebe, Gorman & Co. Ltd., Neptune Works, Davis Road, Chessington, Surrey 


TELEGRAMS: SIEBE, CHESSINGTON 
Manchester Office: 274 Deansgate. 


TELEPHONE: ELMBRIDGE 5900 
Telephone: Deansgate 6000. 











HUGH SMITH MACHINE TOOLS 


Hugh Smith Machine Tools include 








A Self - contained 
ELECTRO-HYDRAULIC 


PLATE BENDING PRESS 


A new type of heavy duty plate bending press in which the hydraulic 
rams act directly on the bending beam to give the highest possible 
efficiency. Suitable for bending the heaviest steel plate, 

cold, to the smallest possible diameters. 
Eliminates pre-setting of the plate edge—edges can 
be accurately planed before bending—plates can 
be handled vertically on rollers and do not 


HUGH SMITH & CO: (POSSIL) LTD 


ROAD, GLASGOW, N.2. 


TE EDGE PLANERS - PLANO-SHEARS - BENDING ROLLS 
= Ae HAMILTONHILL 


STRAIGHTENING ROLLS 


GAP PRESSES OF MANY TYPES 


Telephone : POSSIL 8201/3 


require constant crane attendance. 

The press can do flanging work in 
addition to circle bending. 

Capital cost is moderate and the press is 
supplied complete with Electraulic pump- 
ing equipment ready for connection to 
your electricity supply. 





Telegrams : “‘ POSSIL, GLASGOW ”" 



















THE 





ENGINEER 





April 17, 1959 


Fabricated 







Platework 


by 


PIPEWORK 


We can supply low pressure Gas and Water Mains 
and high pressure welded unlined Water Piping. 
We also specialise in bends of large diameter pipes 
and branch pipes of complicated design. 










ALLENS Shion 





to 


Besse 


your 





DUCTS 


Ducts of rectangular design for power stations or boiler 
houses, of electrically-welded construction in Mild or 
Special Steels or Aluminium Alloy, can also be supplied. 
They are accurately fabricated to suit your exact 
requirements. 










specitication 






A 





@ Our totest Brochure “FABRICATED PLATEWORK”™ fully describes our 
activities in this field. A copy is yours on request. 









W. G. ALLEN & SONS (TIPTON) LTD. P-O-: BOX 4° TIPTON - STAFFORDSHIRE, 
TELEPHONE : TIPTON 1266 





THE ENGINEER April 17, 1959 


MAIN LINE DIESEL ELECTRIC LOCOMOTIVES 


2 wre Pavan > “a 
2 See ee, | 


= cS 
eo a ——— 


FOR BRITISH RAILWAYS 


“These Type 1 diesel electric locomotives 
of 800 BHP in service in the Eastern Region 
of British Railways were built by North 
British Locomotive Co. Ltd., with G.E.C. 
electrical equipment, and Type 16YHXL 
Paxman Engines. 


WORTH BRITISH 


LOCOMOTIVE CO. LTD. GLASGOW 
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Markal ae," 
The Steel-Shaw PaintstikRs reat Paint In STICK FORM 
Patent Flexible Coupling 

































MARKS ALL SURFACES 
PERMANENT — FADEPROOF - — WEATHERPROOF 








THE SECRET IS IN THE 
DESIGN It is the shape of the 
springs—separate individual keys 
which give the high degree of 





Q 
TEMPERATURE RANGE a 


ediciones. , Write for illustrated brochure to Sole Agents— 

Greater safety as stresses are eo A. LEVERMORE & CO., LTD. 

equally divided. Perfect balance a (Industrial crayons of every description in stock) 

a ere em KENLEY PARK HOUSE, HAYES LANE, KENLEY, SURREY 


lubrication, as a lubricant is 
packed inside couplings. 

Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 





Phone: BYWood !204 














Machined all over. Capacity from eo = 
0125 to 24°80 B.H.P./R.P.M. a ‘ 
, Write now 
Diameter from 44 80 38 ins. monk Tt troche HIGH QUALITY ENGINEERING 
, & MACHINE TOOL CASTINGS 





There’s a 









eae o|, answer to 
re et-SHAW) : YOUR problem 


STEELE & COWLISHAW LTD., Cooper Street, Hanley, Stoke-on-Trent 
Tel Trent 23333 (5 lines). Telex 530. 


London Office : Westwood Bag Swallow St., Piccadilly, London, W.1. 
Tel: REGent 830! 


Crane: tees nee ouemnare ies, mage rn? Mt MACHINING 
A Member of the Baker Perkins Group. 
sencrthdhnclbmeen Hi C8 R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 





HEAT & WEAR RESISTING UPTO 10 TONS 


abso 1 SPHEROIDAL GRAPHITE /ROW & STEEL 











HOST2/SCL 





LINDEMANN 


Oil Hydraulic Shipbuilding Press, 
capacity 400 tons 


in operation for folding ship plate. 
Rugged construction of welded steel plate 
with shrunk fit tie rods. 

Presses can be furnished in all sizes 

and for all capacities. 


If required, additional horizontal or 


inclined pressure rams can be provided. 


& 





LINDEMANN KOMMANDITGESELLSCHAFT 
DUSSELDORF GERMANY 





Sole Agents in the British Isles MOFFAT & BELL LTD. 







170 Piccadilly, London, W.1. Telephone: Hyde Park 9551 






466 Royal Exchange, Manchester, 2 Telephone: Deansgate 5131 
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Give me but one firm spot 
on which to stand, 


and I will move the earth’ 


ARCHIMEDES 287-212 B.C. 


CRANES TO ANY SPECIFICATION 
| Also makers of Pumps 


J: H. CARRUTHERS & CO LTD ~- HAMILTON STREET - GLASGOW - 


$2 
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SCOTLAND 
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EUMUCO 


4 





FORGING ROLLS 


For pre-forging 
and finish forging 
at one heat. 


AUTOMATIC 
FORGING ROLLS 


For automatic production. 
Three or more stations 
and fitted with induction 
héating and shear positions 


CHAIN-LIFT 
DROP HAMMERS 


Automatic operation with 
electronic programme control. 


wic kK M A 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY. COVENTRY 
Telephone: Coventry 74321 


FORGING and 
CALIBRATING 











HORIZONTAL FORGING and 
UPSETTING MACHINES 


With gripping and automatic 
bar feed for high speed working. 


526 F 67/30 








ENGINEER 





RR! ners 


@ Particularly suitable for stirring and 
agitating applications. 





@ Self-contained lubrication system. 






@ The danger of oil leaks has been eliminated 
by the use of a special flinger arrangement 
which will not deteriorate in service. 















@ Available in sizes § to 5. H.P. with standard 
stepless speed variation over a 9 to | output 
speed range. 







@ The motorised unit illustrated can be 
supplied with input speeds of 960 or 1440 r.p.m. 
giving output of 320 to 2880 and 480 to 4320 
respectively. Lower output speeds are obtain- 
able by fitting flange mounted reduction gears 
to the output shaft. 











@ Units can also be supplied with the output 
shaft uppermost. 





ALLSPEEDS 
LIMITED 


72 Lower Barnes Street, 
Glayten-le-Moors, Accrington, Lancs. 


Telephone: Accrington 5441 (4 lines) 









LONDON: 59 PARK ROAD NORTH, ACTON, W.3. TEL: ACORN 7150 
SEE OUR EXHIBITS ON STAND No. 4, NATIONAL HALL SCOTLAND: P.O. BOX No. 1, CLARKSTON, GLASGOW. TEL: BUSBY 2738 


GALLERY ENGINEERING, MARINE WELDING & NUCLEAR Yagauage. 4 PARK SQUARE LEEDS. 1. TEL! $1146, 3008 
EMERG AMIBITION, * ss 
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SHOTTON 
BLACKHEART 
MALLEABLE 

CASTINGS 


PEARLITIC 
MALLEABLE 
CASTINGS 





New methods and the most modern foundry techniques backed by 64 years’ 
experience in the production of high-grade malleable castings. 


Sor or a ." ore SHOTTON BROS. LTD. 


MANCHESTER STREET FOUNDRY - OLDBURY - BIRMINGHAM  girtieia Group 


Member of the 


ttt 
48% 


(and new foundry at Halesowen) Phone: Broadwell 1631 
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20 TON CAPACITY 


All the advantages of modern design and manufac- 
















turing methods are incorporated in the new Jones 


KL 12-20M MOBILE 
Exceptionally manoeuvrable, 2- or 
4-whee! differential drive and 
JONES restrictor wheels for maxi- OA 
mum stability and added traction. r 


KL 12-20 range of cranes. Diesel-powered, they are reli- 
able, manoeuvrable, fast and economical. The proved Jones 


direct diesel/mechanical transmission gives full engine power 





to all motions and allows precision load control at all times. 






Write for illustrated literature and detailed specifications. 
SECTIONAL LATTICE JIBS UP TO 100 FT. © CENTRALLY MOUNTED 
SUPERSTRUCTURES © HIGH OPERATING SPEEDS © FINGER TIP, POWER- 
ASSISTED CONTROLS © EXCELLENT VISIBILITY. 








Jones cranes 


take the load! 


KL 12-20R RAIL-MOUNTED 
A powerful, self-propelled 
rail crane. Lifts 20 tons 
and has an ample 
reserve of power 
for shunting. 











Jones 








KL 12-20L LORRY-MOUNTED 
on a heavy duty crane carrier 
chassis, high mobility minimises 
non-productive travelling time and 
makes for efficient, economical 
handling. 











e nited Kinedorr 


GEORGE COHEN SONS & COMPANY LIMITED 
Wood Lane, London, W.12. 


600 


of Comments rvec 








K & L STEELFOUNDERS AND ENGINEERS LIMITED, Letchworth. Herts 
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specifications 











7, . oe 


Long experience in the 
production of wrought light 
alloys has enabled us to meet 
the new high standard 
demanded in the field of 
nuclear engineering. 


Birmetals 





Birmetals manufacture 
magnesium and aluminium 
e alloys in the form of sheet, 
B C ] strip, plate, tube, wire, rod and 
I a m e P| * bar, extruded sections and 
forgings to all U.K.A.E.A. 
specifications. 





Our experience 
is at your disposal. 


BIRMETALS LIMITED + WOODGATE WORKS - BIRMINGHAM 32 


BM 237 
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| ce we) 
me 
. 2 & lie 2 i 
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«il 
iN 


BD 


ESCALATORS 
& LIFTS 








B 


Y 
J.« KE. HALL 


LIMITED 
DARTFORD ° KENT 


London Office: 10 St. Swithin’s Lane, E.C.4 
Tel.: MANsion House 9811 
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----but for INDUS TRwy 


REDCAPS 


These neat, bright red caps improve 
the appearance, add a splash of colour 
and — so important — protect in 
hundreds of ways. 
























You can use Redcaps on machined 
components of every description and 
there is a wide range of sizes. 


Write to us for samples and 
full details. Please state 
whether American or B.S.P. 
threads, or non-thread taper 
type. 


SUPER OIL SEALS & GASKETS LTD., 
FACTORY CENTRE, BIRMINGHAM, 30. 


Manufacturers of ‘SuPerfect’ Oil Seals, Hydraulic 
Packings and ‘O’ Rings; ‘Romet’ water pump seals and 
mechanical pump seals; ‘Aeroquip’ Flexible Hose with 
detachable, re-usable fittings ; ‘Fidrac’ mechanical rubber 
mouldings. 













WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 
Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 

LONDON OFFICE: 


SICILIAN HOUSE, W.C.! 
Tel: Holborn 515! 


CIRCLIPS 











A.LD.,A.R.8., LF.V. approved 









ee oer rege ree re oe ne yop ae 


ey | BR dee th gatamate ae 
/j. W. TEALE, LTD., 
, OLDCOTES, WORKSOP. 
* Phone: North Cariton 289 ~ 












TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 














HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 




















PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 








Dateer 




















METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH., BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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Never trust to luck 


yaeasanrween eotate Marwin 


BRIGHT £E HIGH TENSILE 


Y eZ 7 


Vy fl’'4 7 


Un 


Highest quality Hexagon Head 
Bolts, Nuts, Studs, Sets and 
Special Parts, etc., in Bright, Heat 
Treated High Tensile Carbon and 
Alloy Steels for all industries, in 
sizes from jin. up to 3in. dia. 
Larger sizes supplied to special 
requirements. 


We also manufacture Bright 
Drawn Heat Treated Carbon and 
Alloy Steel Bars in Hexagons, 
Squares and Rounds up to 3t4in. 
dia. 


trust a century of experience 
/ of weaving wire cloth 


BEGG, COUSLAND & COLTD 
Fg SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 





HIGH TEMPERATURE 
“CREEP” RESISTING 
STUD BOLTS 


Specialised products that give great 
resistance when exposed to high tem- 
perature. 


Sizes range from jin. to 3in. dia. 
Full technical details and Catalogue on 
request. 


W MARTIN WINN LTD. 
DARLASTON : SOUTH STAFFS. 


Phone: JAMES BRIDGE 2072 (5 lines). Grams: ** ACCURACY,” DARLASTON. 
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ALKALIES 
SLURRIES 
AND VISCOUS 
FLUIDS 


DELIVERY 


> 
= 
3 
= 
> 
> 
3 
3 








oe 










[ bber. 
DIAPHRAGM SUCTION rubber 


YET RY [s 


‘HYDRAULIC SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 


CAPACITY: ZERO TO 114 G.P.M. 


ra The Simpulsic Pump incorp- 
orates a flexible tube of chem- 

ical-resisting rubber through 
which the liquid to be pumped 
isforced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemicalkresisting rubber, 
and the end connections are 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE, 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. 
60 LB. PERSQ.IN. 1 7O 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 










—— of ebonite, designed co receive FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
ES pumped Hquld asver comes OTHER TYPES AND SIZES. 
a parte and ls handled Chroust TELEPHONE : IPSWICH 56124 (3 LINES) 


TELEGRAPH : “REAVELL, IPSWICH ’’ OR WRITE TO:— 


AMES CROSTA MILLS & CO. LTD. REAVELL & CG. ITD. 





HEYWOOD . SA RCA TH IER EG 


LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON, 5S.W.! 


IPSWICH - ENGLAND 


CW 4030 
























Reid 











Gears 
for 
power 


transmission 


Whether you require an individual custom built gear unit of up to 
3,000 h.p. or the quantity production of small gears for auxiliary 
drives, the fifty years’ specialised experience of the Reid Gear Com- 
pany will reduce the cost to the minimum. Precision machined and 
subject to a rigid system of inspection, Reid gearing is designed and 
engineered for efficiency—resulting in more economical operation 
and reduced maintenance. Whenever you need gears and gear units, 
of any size or quantity, call in the specialists—the Reid Gear Co., Ltd. 
We also cut gears from customers’ own blanks and we are now able 
to quote quick delivery on ail orders for gears and gear units. 


Write (or phone Johnstone 861) for full details. 


- 
R e 3 d Every type—every size—for every need. 








Top ; 300kW Alternator 
driving unit transmitting 450 h.p. 
with speed increasing from 

320 r.p.m. to 7§0 r.p.m. 


Right : Turbine Drive transmitting 
550 h.p. with speed reduction 
from 4,000 r.p.m. to 7§ r.p.m. 





THE REID GEAR CO. LTD. LINWOOD Nr. PAISLEY. 
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Contractors to H.M. Government 
Deportments. Crown Agents for 
the Colonies. British Roaslways 
(British Transport Commission) 
etc., etc. Bridge and Construc- 
tional Engineers, Manufacturers 
of Mechanical Grabs, Pressed 
Stee! Troughing and Sheet Metai 
Equipment, Steei Stock Holders, 


Photograph by kind permission of 
British Railways 
(Southern Region) 


Reconstructed Railway Bridge in Ladywell Recreation Ground, London, S.E.6. One half of each span was 


made complete with deck, deliveried to site and lifted in by Cranes. 


NAPIER YARD, MILLWALL, LONDON, E.14 


JOSEPH WESTWOOD & co. LT © Telegrams: Westwood, Easphone, London. Telephone EASt 1043 














CUT COSTS — SAVE TIME 


With THE BROCKHOUSE INDUSTRIAL 
Fork Lift Trucks, Road TORQUE CONVERTER 


Roilers, Earth moving 
equipment etc. Our 
illustrations show some of 


the varied applications to 


— a rerecaraes set ae Sed ese” = May we have the opportunity 
Industrial Torque of studying your problem? 


Converter has been used. 


Write for details and literature 





Some of the leading manufacturers Developed and made by 


who are using the Brockhouse In- a < fee He, ™ 

dustrial Torque Converters in their pees ee a a BR O C K H S 
equipment : me eS ¢ I I 
W. E. Bray & Co. 7 : eae ines é. ~~ ee. 

ae rd wine Plant Lid., : : E N G I N E E R I N G L - D : 


David Brown Industries ‘=~ me 
engi ing Ltd.. Davey, Paxman 
Co Lid. Rust u VICTORIA WORKS WEST BROMWICH 


Co. Lid. reap Boi ne 
i d., Hunslet ine Co. 
Weatherill Lt 3 4 Telephone: Wednesbury 0243 


Ltd., Ford Motor Co. Lid., E. Boydell 
& Co. Lid. 
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VMERSEY CABLES 


are tough and flexible 


For piping power to modern coal-cutting and quarrying 
equipment the need is for cables that are tough enough 
to withstand the extreme conditions at the face without 
sacrificing flexibility. 

Mersey produce such cables. By the application of 
modern techniques, first rate plant and materials — 

Mersey provide the answer. 

In addition, Mersey manufacture cable for other services 


including roadway lighting, telephones and controls. 
Should you at any time need the help of cable techno- 
logists on any matter related to mining requirements, 
Mersey will willingly put the technical resources at your 
disposal. 

Additionally, you will find a Mersey depot close at 
hand, ready to supply your stock cable needs promptly 
and to offer an on-the-spot advisory service. 





MERSEY CABLE WORKS LTD 
Liverpool 20 


A D) COMPANY 
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Clarity at Sight... 


with ENM counters 
designed to show facts 
with speed and accuracy 


Discerning manufacturers install ENM Indicating 
and Printing Counters as original equipment on their products, 
giving users control over quantity, length and time. 

























































































ENGLISH NUMBERING MACHINES LIMITED 


Leading Manufacturers of Counting and Numbering Devices 





53 










BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


es 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 











On Admiralty 

Ministry of Supply 

Rly. Executive, A.I.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 





{HULME TARAS EH TELE NP 








RIVLINK 


The SUPER BELT 


for all VEE DRIVES 





Made in RUBBER FABRIC 
Least Stretch —Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 


ve 
y - 
6 gh _ Fad “ 


RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EAS 2302 








87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 





















AUTOMETRIC 


pumps 


many 
purposes 


| 






write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 
MAIDSTONE KENT 
PHONE MAINCT f 17) 


t N AIDSTONE 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 








STEAM TRAPS 


GUARANTEED FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 
H.P. HOT WATER VALVES 


MIDLAND INDUSTRIES LIMITED 
HEATH TOWN WORKS - WOLVERHAMPTON. Phone : 23901 




















HEAVY 
‘WELDINGS’ 


We undertake the fabrication of frames 
and casings for heavy machines, welded 
from platework and sections of our own 
manufacture. 

The illustration shows the end housings 
for a flattening machine with capacity for 


20” x |” plates. 


DORMAN LONG 


DORMAN LONG (Stee/) LTD., WELDING DEPARTMENT, REDCAR, YORKSHIRE 
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APRIL 16th-30th 





























aeece 
seeee 
eecee 
acces 


eseee 
seeee 
eeese 
eeese 
soeue 
eeeee 


seeee 
eeeee 
eeees 
seeee 


eeene 
seeee 
eenes 
sees 
seeee 
obese 


MANY NEW MODELS WILL BE INCLUDED 
AMONG OVER 40 MACHINE TOOLS we are 
showing at the Engineering Marine Welding 
and Nuclear Energy Exhibition. Our exhibits 
will be representative of the ever increasing 


range we manufacture. 


B. ELLIOTT (macuinery) LTD. 


(MEMBER OF THE B. ELLIOTT GROUP OF COMPANIES) 
VICTORIA WORKS, WILLESDEN, LONDON, N.W.10 | 


AUT 


4 : - " 
og realy" 


| ELLIOTT OF LONDON GROUP 
{VOLUVUVAVOAGAALLOG TAN TREO AN LAOGEASUyvtUssntuHiuenntttie | 


NRP 2583 










Telephone: ELGar 4050 (10 lines) Telegrams: Elliottona, Harles, London 
Overseas Subsidiaries: CANADA, U.S.A., AUSTRALIA, S. AFRICA 
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Vou “With Fenner 
i Premium V-Belts 


you 
Gan SAVE 
DRIVE COST 
Now SAVE SPACE 
Gut Your = \\ ‘te 


Twice 


Because with Fenner Premium 
V-Belts you need less belts per 
drive and new drives require 
less grooves. 















Because Taper-Lock gives you 
the easiest, quickest way 

of fixing pulleys to shafts and 
complete interchangeability. 





















SEND YOUR NEXT DRIVE ENQUIRY TO :— 


Fenn 


J. H. FENNER & CO. LTD., MARFLEET, HULL 





BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 
HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, 
NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


























LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 


SS Pree ee 


Consult 


V WwW a 
LTD. 
4 O 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 


Vv. W. CO., LTD. 


Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 676! (6 lines) 
Also at: EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 
































































































The range of Mirrlees Steam Turbines includes units of both 
radial and axial flow types for powers up to 300 b.hp. and 
800 b.h.p. respectively, providing at reasonable cost, power for 
driving Pumps, Fans, Blowers, Compressors, etc. 

Steam Turbines are also very suitable for use as standby units ; 


they can be equipped with controls to bring them into operation 
automatically in the event of a failure of electrically driven units. 


THE 


MIRRLEES WATSON 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 


Illustrated above is a 3/8S b.h.p. 
Single Stage Axial Flow Steam Turbine 
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WARD-BUILI SIDINGS 










Wards bring the same 
skill and experience to 
the simplest run-in as 
they do to the construc- 
tion of larger industrial 
installations. Earth 
moving, site clearance 
and the planning, con- 
struction and mainten- 
ance of sidings—all are 
part of the WARD 
service to industry. 







Recently completed sidings at the new 
Ravenscraig Works. Photographed by per- 
mission of Messrs. Colvilles Limited. 








ALBION WORKS -: SHEFFIELD 

‘PHONE 26311 (22 lines). | ‘GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 

LANCASTER PL. STRAND W.C.2, "PHONE TEM 1515 
SC, 4° 
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Since the advent of the Elliott Load Cell 
principle, a great many industries have 
taken advantage of this revolutionary 
weighing technique. 

The superb simplicity, accuracy and 
dependability of the Elliott Load Cell 
system is the result of six years’ 
exhaustive research, development and 
testing under the most arduous indus- 
trial conditions. The resultant com- 
ponents and their straightforward instru- 
mentation for indicating, 
recording, control and print- 
out are second to none. 

The scope of the Load Cell 
system is vast. There may be 
a lower weight limit but there 
is no upper limit as far as 
we know. It will weigh by 
either pressure or tension, 
giving a flexibility and con- 
venience previously unknown. 


Elliott Brothers (London) Ltd. 
were the first to perfect and 
introduce electrical weighing. 
Their unique knowledge and 
experience are freely at your 
service to survey any weigh- 
ing problem. 


ELEGTRIGAL 


Weighing 














means 


E|LIOTT 





WEIGHBRIDGES STORAGE TANKS 
HOPPERS - BINS - ETC. 


CRANES 


INDUSTRIAL WEIGHING DIVISION: ELLIOTT BROTHERS (London) LTD 
CENTURY WORKS LEWISHAMLONDON S.E.13 Telephone TIDEWAY 1271 


A MEMBER OF THE Ly ELLIOTT-AUTOMATION GROUP 


ENGINEER 59 





LADDER 


All those out-of-reach jobs come 
safely and easily to hand when a 
Gibson Tower is used. Trailer or 
vehicle-mounted, of simple but 
sturdy aluminium telescopic 
construction — the Gibson Tower 
provides a mobile method of 
working at heights for cleaning, 
maintenance and pointing etc., 
with safety assured. 















Detailed information on the range 
of Gibson Towers is contained in 
a leaflet which will be sent on 
request. 


JOHN GIBSON & SON LTD 


Jameson Place - Leith - Edinburgh 6 












Distributors: 
BERESFORD ATKINSON LTD. 
Hough House, Manchester |0. 


MUNICIPAL SUPPLIES LTD. 
2 Robert Street, Adelphi, London. 






































all sizes from 
s to 3 whit. 


WE 


ARMSTRONG STEVENS 


& SON LTD. 


WILLENHALL STAFFS. 
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3 The STANDARD RANGE of Nyloc Self-Locking Nuts has been extended 


in }” stages from 2}’ to 4’. 

+ Simmonds are the first to produce British and Unified nuts up to 4’ 
nominal diameter as standard stocking items. 

* ALL sizes of Nyloc Self-Locking Nuts are obtainable direct from stock, 
either from Simmonds or your appointed local stockist. 
Our 16 mm Nyloc colour film is available for showing in your factory. 


SIMMONDS 
AEROCESSORIES TREFOREST, PONTYPRIDD, GLAMORGAN 
LIMITED 


Branches: London, Birmingham, Manchester, Glasgow. 


¢ \ 
A MEMBER OF THE FIRTH CLE. ELAND GROUP Cre Stockholm, Copenhagen, Ballarat, Sydney, Johannesburg, 
’ Amsterdam, Milan, New York, Mannheim and Brussels. 











I HE ENGINEER 


- §SPEEDIVICK 


~ 


EH - SYLVICK - MINIVICK - UNIVICK - VERTIVICK - TENSIVICK 
NICHROVICK - PYROVICK - CASTIVICK - P250 - MOLVICK - LOCREEP 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 


L/pan4s 
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Not just piecemeal, but comprehensively, 






the efficient handling of clay from 








pit to kilns [ PICKING CONVEYOR | 


| KIBBLER | 

















leads 
to 


one 





| HOPPER q 



































name- 






ma" MAIN CONVEYOR 


“4 © 
=. 
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BRITAIN’S BEST GONVEYORS 





Not all Sutcliffe customers operate on this scale how- 
ever, and whether you require one idler or a complete 
installation our knowledge and enthusiasm are equally 
at your service. 





These units are designed to travel together 
and follow the excavator. They form the first 
stage in a conveying system totalling over BACKFILLING OF CALLOW, TOO! 
7,000 feet to the storage sheds. Such 
installations are designed for continuous 
working on exposed sites with the minimum 
of maintenance and are typical of many 
industrial projects designed and manufactured 


by us at Horbury for use at home and abroad. 





RICHARD SUTCLIFFE LIMITED _ The installation referred to handles 500 tons per hour 
and is complete with a waste conveyor. Pictured is a 
HORBURY WAKEFIELD — Sutcliffe tripper and jib spreader conveyor, backfilling 

callow into an old working. 
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KLINGERIT WORKS - SIDCUP - KENT - ENGLAND .- Telephone Footscray 7777 
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Serving Industry without fail... Since Richard Klinger 
first produced his famous compressed asbestos jointing 
over 60 years ago, Klinger jointings have been supplied 
to every industry the world over. 


KLINGERIT- the universal jointing for most applications. 


KLINGER-OILIT especially made for use with Oils and 
solvents. 


KLINGER-ACIDIT. for extreme conditions of acids and 
chemicals. 


KLINGERIT 1000 — the wire-reinforced jointing for high- 
est temperatures and pressures. 


R K JOINTING - where conditions are not so 
severe. 


Failures are costly — Be safe with KLINGER 


PRICHARD KLINGER LTD. 


G41 59) 
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more units 
with 
ONE 


is PEEDICUT 


“i 
FG . 























Our customer produces Iron Pipe fittings 
Normal tap life when machine tapping was only 
40/50 components. A Technical Representative 
from Speedicut Works studied the problem and 
made recommendations on design and treatment 
which increased tap life on this operation to 
over 1500 components. 


Biirasirrnne 
doneaeaaasé 


Take advantage of the latest techniques in too! 
making—SPECIFY SPEEDICUT. 


SPEEDICUT WORKS . CARLISLE STREET EAST . SHEFFIELD. 
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(GEORGE ELLISON 


LIMITED 


PERRY BARR BIRMINGHAM 228 
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YMPIA 


after its initial showing at Earls Court 














HIGH TENSION 
SWITCHGEAR 


STAND NO. 3 















~ ASTA CERTIFIED B.S.116: 1982 





ROW K 
GRAND HALL 











THE ENGINEERING, MARINE WELDING 
& NUCLEAR ENERGY 
EXHIBITION AT OLYMPIA APRIL 16-30 


COMPLIES WITH B:E.B.S,-S2 (1955) 


(Certificates Nos. 3990-1) 


AIR INSULATED BUSBARS 


ONLY 24 INCHES WIDE YET ALL 
PARTS EASILY ACCESSIBLE 





11 kV 250 MVA 
3°3 kV 150 MVA 
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STEEL 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


Surface hardness up to e Retention of full hardness 
1100 D.P.H after heating to 500°C. 


Ss improved resistance to e Maximum resistance to 


corrosion by water and frictional wear and fatigue. 


Riakemenens - 
NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4. 


Telephone : Sheffield 26646 Telegrams : “‘Nitralloy, Sheffield’’ 











i ghetel hac ton ae iasia-Mmela 
Machine Driving Belting of all types, 
Conveyor Belting, Canvas Fire Hose 


and allthe allied famous 


GRIPOLY 


aa 0 OR PRUE Om a 


LEWIS & TYLOR LTD 
GRIPOLY MILLS - CARDIFF tet: caraitt 26301 





Terminal House, Grosvenor Gardens, LONDON, $.W.1. Tei: Sloane 7883 














HIGH DUTY GEARING 


with hardened and ground tooth flanks for— 


RAIL VEHICLES 
TRACTORS 


MECHANICAL HANDLING 
INSTALLATIONS 


This tower is safe from rust because it is hot galvanized, the 
most effective method of preventing the corrosion of iron and 
steel and the cheapest in the end. Hot galvanizing ensures a tough 
tightly adherent & thick coating of zinc alloyed to the basic steel. 
Few structures or parts are too big, too small or too complex for 
this versatile process. For further information write to the 

Hot Dip Galvanizers Association, 34 Berkeley Square, London W1 


GERMAN 
INDUSTRIES FAIR, 


HANOVER from 26th April 
to Sth May—HALL 7A STAND 1204. 


HEINRICH REINING G.M.B.H. 


ZAHNRADFABRIK VELBERT 
DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 


<« 


Head Office: 
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Valves for 
Berkeley Nuclear 
Power Station.... 


J. BLAKE BOROUGH 
HOUSE ‘OR ‘ 


These photographs, reproduced by courtesy of the oo, a 
AEI—John Thompson Nuclear Energy Co. Ltd., show part 

of a consignment of Blakeborough valves on arrival at 7 
Berkeley Power Station, from contracts covering the 


en 4 *Reactor main gas duct isolating 


valves. 60 in. bore, motor operated, stressed- 
seal Butterfly type. 










*Valves for SECONDARY CO2 cir- 
cuits. Globe and gate types, with bellows 
seal. 











*Main Circulating Water Valves. 
Including 76 motor operated sluice valves in 
sizes up to 72 in. bore; large motor operated 
penstocks (5 ft. x 8ft., 4 ft. x13 ft., and 6 ft. 
x 9 ft.) and pump discharge non-return 
valves. : 











Plus an extensive range of other types for 
bled steam services, condensate and feed 
connections, etc. 







BLAKEBOROUGH 


J. BLAKEBOROUGH & SONS LTD. 
BRIGHOUSE : ENGLAND 














We shall be pleased to see you at the 
Engineering, Marine, Welding and Nuclear 
Energy Exhibition, Olympia, April 16—30th 
Stand 8N, National Hall, Olympia. 
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John Brown & Co (Clydebank) Limited 
are in a position to hob, shave and 

grind gears up to 216ins. indiameter. - 
All gears are hobbed in a fully air- 


a and temperature controlled JOHN BROWN 








Enginecting bd hupbuilding Works 
CLYDEBANK ,SCOTLAND 


& CO. (CLYDEBANK) LTD. 
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on second thoughts... 


At first sight this may have seemed 
to be a good weld; but “Chief” engineers 
make certain by employing Welding Super- 
vision. Only experience and integrity can 


confirm your second thoughts. 


WELDING SUPERVISION LIMITED 


CJB HOUSE, EASTBOURNE TERRACE, 
PADDINGTON, LONDON, W.2. 
Telephone: AMBASSADOR 8080. Cables: CIVANIC, LONDON 


of Nonich 


ORIGINATORS OF RECTANGULAR CISTERN TYPE 


ELECTRIC WATER HEATERS 


The F.B. (Flat Back) cistern type, thermostatically controlled Electric Water 
Heater is a complete hot water system in itself. It has its own ball valve 
feed and overflow connection. Stock sizes up to 30 gallons capacity. Larger 
sizes made to order. This HEATRAE cistern type is a pioneer Electric Water 
Heater. It occupies minimum space and has small projection. _ First devised 
and put On the market in 1924, the F.B. has, of course, been improved from 
time to time and today is one of our most popular patterns. 

Full details available on request. 





















Heatree 










Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, 
Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating 
Apparatus, Food Trolleys, Warming Plates, Air Heaters. Specialists in Steam 
Heated Oil Heaters and Calorifiers for Shipboard. 







HEATRAE * LIMITED - NORWICH 


Telephone: NORWICH 2531 (Private Exchange) . Pioneers since 1920 in all-electric water heaters * Telegrams: HEATRAE, NORWICH 
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GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


AND 


’ MACHINED ASSEMBLIES 
it pays ig¢ 


C O S a y Experience counts 





in ‘V’ Belt inspection 


TURNERS 


They have 
Great Strength : Maximum 
Fiexibility -Minimum Stretch 


TURNERS V Belts combine efficiency with economy and give 
literally thousands of hours of trouble-free running. 


é —PROVE IT FOR YOURSELF ! 


THE MARK OF BETTER BELTING 


TURNER BROTHERS ASBESTOS CO. LTD., ROCHDALE 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 





dmTAI31 








al 
aa CASTINGS ) PRESSURE VESSELS - TANKS 
| DUCTWORK * CHIMNEYS ‘ CYCLONES 


IN ALUMINIUM 
MAZAK, LEAD | CENTRIFUGAL FANS * STEELWORK 


& TIN ALLOYS | FABRICATED PLATEWORK and SUPPORTS 
DESIGNED, MANUFACTURED & INSTALLED 


ECLIPSE | SUPERWELDS ccwso LTD. 


F OUN DRY “a4 Princes Rd, Dartford Tel: DARTFORD 6333 
& ENOINEERING P EVERYTHING FOR THE[ 
GO. counter) LTD. FILLETS] LETTERS 
neat ee 
STYLES 


MALL IRON LEATHER ied Lae 
TIPTON, STAPPS, |) wove. rs J.W.£C.J. PHILLIPS LTD. 


Telephone: TiPton 2545 (3 lines) siuttcsanancleinans DOWELS AND 
METAL PATTERNS POMEROY ST, NEW CROSS. LONDON. S.E.14 SOCKETS 
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LINE FUSES 





The two types of Line Fuses, differing only in connection, meet a steady 






demand, for instance, in the protection of pole-mounted transtormers. 






Incorporating Aeroflex AD and FC type rewireable cartridge 






fuse-links, they have the characteristics necessary to 






Hse A provide discriminatory reaction to faults ; 









e.g. priority can be given to consumers’ 






fuses on house service cut-outs. 





















The subject ts fully dealt with 
in our publication No. AL2. 






The illustration shows examples from a 
considerable range of overhead line fuses to suit 
different situations :—on the left an Aeroflex 
60 amp. Rotaloc line fuse is shown, suitable for 
securing to the cross bar of a line support, and 
having an adaptable fuse handle carrying an 
Aeroflex high breaking capacity 60 amp. ADS 
type rewireable cartridge fuse-link. The right 
hand illustration shows a 200 amp. porcelain 
enclosed line fuse,embodying Link Type handle 
with Aeroflex Ceram high breaking capacity 
rewireable cartridge fuse-link. 





Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 
London : 34 Victoria Street, S.W.1 Glasgow: 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4. 
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=e Water treatment problems 
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come in all shapes & SIZES 








utmost economy. With these ends never out of sight, Paterson 





For more than fifty years Paterson have been solving a | 
multitude of water treatment problems, some for municipal have produced plant to treat water for use in as many ways as 
undertakings, others for industry, many for organizations | could conceivably be needed. Softening, filtering, clarifying, 
abroad. Not all these have been straightforward, and only a purifying — Paterson plant does all this, and much more. 


few have resembled others. But they all had in common a _ | _ That's why, whatever the shape or size of your water treatment 






demand for a solution that combined absolute efficiency with problem, it’s certain... 










OO RE 





sy 


plant for pure water 



















LET US CONSIDER YOUR PROBLEMS. The Paterson Engineering Co. Ltd., 129 Kingsway, W.C.2. Tel: HOLborn 8787 









After seeing this TANGYE 
1,000 tons press 









My lads 
will make this 


TALK 







Hydraulic Power, harnessed by Tangyes 
Said the Production Manager Limited, and tailored to suit the job in 
hand, can be manipulated with a finger- 


e ———" tip control that belies the great weights 

oo and pressures involved. If the problem 

is high tonnage loads to raise, move or 

compress (and hydraulic power gives 

: the answer), we always try to make 
Tangye Hydraulic Power give a little 





something better. 


TANGYES LIMITED 


HYDRAULICS DIVISION 
SMETHWICK - BIRMINGHAM 


AD No. 57 
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COMPETITION AND THE AIRCRAFT INDUSTRY 


Yesterday and to-day, the southern section of the 
Institution of Production Engineers is devoting its annual 
conference at Southampton on the problems of aircraft 
production to the theme * The Aircraft Industry—A 
National Asset.” This proposition is being assessed 
from three points of view, the Lord Sempill lecture by 
Lord Douglas of Kirtleside being devoted to one of them, 
‘The Operator’s Point of View.” We expect to record 
and discuss the proceedings in our next issue, but to-day 
we are able to publish a suitable introduction to the 
issues involved, in the shape of a lecture to the graduates 
and students section of the Royal Aeronautical Society 
by Mr. Donald W. Douglas, Junior, devoted to * The 
American Aircraft Industry.’ Quite clearly, any pro- 
nouncement from the president, and son of the founder, 
of the Douglas Aircraft Company, will command atten- 
tion, but this lecture was rendered even more valuable 
by his dealing with questions afterwards—how regrettable 
it is that, at least in this country, eminent British 
aeronautical engineers so seldom seem to have an 
opportunity to present a paper for discussion ! 

We have reproduced that part of the lecture devoted 
to the engineering problems facing the aircraft industry 
in the United States, but some statements even more 
dramatic in their significance were included in the pre- 
ceding discussion of the environment of the industry. 
For instance, in “ 1957 approximately 12,000 airplanes 
were produced—5500 military and 6600 civilian,” but 
for * the financial year 1960, the buying program recom- 
mended in the United States budget provides for ordering 
only 1610 airplanes for the Air Force, Navy and Army 
combined ” and these 1610 cost on average £1,500,000 
each ! Nor does the great magnitude of this procurement 
vote mean that the industry has easy access to funds ; 
**one manufacturer recently reported that it cost him 
six hundred thousand dollars to put in an unsuccessful 
bid.”” The difficulties facing the industry are formidable : 
the ait lines want more economical aircraft in order to 
attract a vastly larger share of passenger and freight 
traffic; the fighting services need far more effective 
weapons to oppose against the rapidly growing capability 
of potential enemies ; and the tools to tackle these tasks 
have to be paid for somehow, despite the facts that the 
one class of customer expects time to pay, and the other 
possesses such vast bargaining power that profits can be 
called, politely, marginal. 

It is, perhaps, worth pointing out that it is only by 
virtue of the industry that Mr. Douglas has described 
that it is possible for this country to debate whether or 
not an aircraft industry would be an asset to it: the 
aircraft industry of the United States has not only pro- 
vided 86 per cent (by numbers) of the main-line aircraft 
of the ** Western ” world, but also contributes importantly 





to every strategic weapon of that world (both “ Jupiter ” 
and * Blue Streak ” use North American engines). On 
that basis many American engineers and some British 
are inclined to argue that any national aircraft industry 
which attempts to compete directly with the American 
industry is wasting effort and money in the attempt to 
duplicate, necessarily at a lower level of technical achieve- 
ment, what the Americans have already done. But for 
ourselves we have no belief in American infallibility, 
nor, for that matter, in the infallibility of the engineers 
of any nation. It follows that we think there is not only 
room for the British aircraft industry to design and build 
aircraft suited to Britain’s own needs and the needs of 
other European nations which are in some respects 
dissimilar to American requirements ; but also that 
that industry should go out to compete more directly 
with the Americans whenever it seems to its designers 
that the Americans may have gone astray. It seems to 
us, indeed, a matter of very great importance for the 
Western world that there should be aircraft industries 
here and on the Continent of Europe capable of criticising 
American designs in that most practical of ways, the 
building of aircraft better suited than the American for 
their purposes. It can be done, as the “ Viscount” has 
proved. What should be avoided, if it is humanly possible 
(which we doubt), is the issue by the Government or the 
Corporations of specifications more or less certain to 
result in the production years later of aircraft very 
similar to and less advanced than American contem- 
poraries. 


REPLACEMENT OF THE ‘** QUEEN ” LINERS 

During the last few years with the two “ Queen” 
liners approaching the generally accepted span of life for 
large ocean liners there has been speculation about the 
intentions of the Cunard Steam-ship Company, Ltd. 
Replacement tonnage will soon be needed to maintain the 
company’s North Atlantic passenger service. The decision 
put into effect some time ago to fit stabilisers to the 
“* Queen Elizabeth ” and then later to the older “* Queen 
Mary ” made it appear at that time that both liners were 
considered to be of a standard of structural and mechanical 
soundness sufficient to ensure economic operation for a 
further substantial period, a period, however, which must 
obviously be limited to relatively few years. Definite 
consideration is now being given to the replacement 
problem. That was made evident by questions raised in 
the House of Commons last week which elicited the reply 
that discussions were proceeding between the Government 
and the Cunard Steam-ship Company, Ltd., while this 
Company is holding consultations with John Brown and 
Co. (Clydebank), Ltd. On its part, the shipowner has made 
it clear that the heavy subsidies given, on the score 
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of national prestige, to its competitors in the North SCAPEGOATS ARE NOT HOUSE-TRAINED 




























































3 
Atlantic service affect the future prospects of maintaining Ignorant tribesmen, when any disaster befalls, tend to 
[ the British Southampton-Cherbourg-New York service. do two things. They attempt, somehow, to propitiate 
/ The technical and economic appreciation of the possible the gods ; and they seek a scapegoat. We are not so 
' replacement ships and of the service which they should very much better to-day. For though science can now 
; maintain have not been concluded. The company is, explain many of the events that tormerly seemed inexplic- 
f therefore, unable as yet to disclose any specific details able, it has not always shown us how to foretell the event 
i either of the projected dimensions, passenger capacity or or to gain any control of it, even though foretold. More- 
speed of the ships, or whether the form of propulsion over, in our Civilisation which is so much more complex 
will be steam turbine, gas turbine or nuclear. However, than that of the tribe, there is room for inexplicable 
' there is a pointer that the two-ship service will be con- things to occur—like booms and depressions and inflations 
tinued, since the statement issued by the Cunard Company and strikes and demarcation disputes—which do not 
underlines the success of the voyage resulis, in terms of happen in the tribal village. It is true, of course, that 
both prestige and finance, of the service operated on a nowadays we seldom attempt to propitiate the gods, 
two-ship basis instead of the three smaller and slower unless a tendency to avoid passing under a ladder or 
ships which they replaced. doing anything important on Friday the Thirteenth, can 
The replacements will, of necessity, need to be efficient be called propitiation. For the fact is that to attempt to 
designs, using, of course, modern materials and con- propitiate the gods is to admit ignorance ; and to admit 
structional techniques in order to provide economic ships ignorance is rather out of fashion nowadays. But we do 
able not only to compete with subsidised ships but with seek scapegoats. For to blame somebody for a disaster 
air transport. The latter has the advantage of being able appears to be to show more knowledge than others as 
to call upon large sums of public money at need, and is to its causes. We are all very fond of doing it. It flatters 
less concerned with profit or loss so that, peculiarly the ego. For example, was there ever a strike called by a 
enough, it can sometimes quote uneconomic fares without union executive (or for that matter a shop steward) 
having financial qualms. On the other hand, shipping as without somebody claiming that it was Communisi- 
at present taxed has been unable, since tax computation inspired ? Unexpectedly, from such a source, Mr. 
only takes into account original cost, to make adequate Carron, President of the Amalgamated Engineering Union, 
provision for replacement, so that there has been consider- found a different kind of scapegoat when addressing the 
able attrition of capital assets. The replacement of the London Students and Graduates of the British Institute 
“ Queens ”’ will probably cost £20,000,000 or more. of Management last week. “It seems very terrible,” 
Government assistance seems imperative. When one he said, “ to contemplate that industry needed the threat 
considers the loans recently authorised for the new strip of war and invasion to move the almost wilful paralysis 
mills as well as the considerable capital made from the country’s productive system and, what is far 
available to the State airways corporations, and worse, that the threat to extinguish the ownership of 
the money lent to nationalised industries, then Govern- capital caused those responsible to eradicate unemploy- 
ment participation in the building of new liners is ment overnight.” Well! Well! We have had the 
clearly justified. As an added reason, it can be pointed impression since the war, looking back on pre-war 
out that although because of the war the two “* Queen ” economics, that during the ’thirties, over the face of the 
liners were not able to start their commercial express world, managements and men were both tragically caught 
weekly service until 1947, the voyage results have been a up in a mistakenly managed economic system which 
financial success and the Government building loan has nobody properly understood except, perhaps, a few like 
been paid off. Furthermore, the American liner ** United Lord Keynes crying in the wilderness. The Opposition, 
States’ was subsidised and there is every reason to whichever party is in power, always, of course, makes a 
suppose that the proposed new American liner will also scapegoat of the Government. At this moment, for 
be heavily subsidised, while the liner “* France,” at present example, the socialists are laying the blame on the 
under construction, is being largely financed by the Government for a recession in trade, failing to note that 
French Government. the recession is almost world-wide and far more serious 
On the assumption that operation on the two-ship in America than it is in Europe. It is surely much more 
basis is to be maintained, it may also be assumed that probable that the cause lies in economic ignorance, abroad 
determined by speed-length ratio requirements, the length as much as here, as to how to mairy economic policies 
will approach 1000ft. It may be noted in this context in such a way that a currency can be maintained stable 
that both the “ United States’ and the * France” have whilst output is rapidly expanding. Amongst other 
a length of about 990ft. A number of factors will influence scapegoats suggested for the same trouble have been the 
the beam, such as the adoption of aluminium alloy for Americans for mismanaging the dollar or for not raising 
the superstructures and elsewhere, although the reduction the price of gold, the Germans for running too large a 
in height of the centre of gravity may be offset by a surplus with the European Payments Union, France for 
reduction in machinery weight and the amount of bunkers running a deficit with that Union, and a good many others 
since advances in machinery design have considerably besides. 
increased the power/weight ratio and reduced fuel con- Even engineers are not immune from seeking scape- 
sumption. Again, more compact machinery means goats. It is so much less trouble to lay the blame on 
smaller machinery spaces, so that there will be more space somebody else than to seek diligently where the mistake 
available for passengers within the main hull, sufficiently may really be found. When a machine breaks down or 
perhaps to influence the number of superstructure decks something unexpectedly fails do we not all tend at first 
and thus reduce the gross tonnage. Consideration of the to attack the operator with ‘‘ What have you been doing 
above suggests that the beam will in all probability be to it?’ And even though wholly guiltless, does he not 
reduced to a figure more closely approximating to the always feel himself on the defensive, lest he be attacked ? 
108ft 3in of the “ France ” or the 101 ft 6in of the ** United How many designers faced by a series of failures of a 
States.” No doubt, the overall situation will be made particular kind of machine, and having checked and 
clearer with the issue of the Cunard chairman’s annual rechecked calculations without finding any fault have 






statement with accounts early next month, been driven, rather than to admit abysmal ignorance, to 
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declare that some enemy hath done this, it must be lack 
of care on somebody’s part, or even sabotage, no doubt 
at the instigation of evil competitors! No wonder, 
last week, at the close of this year’s Leonardo da Vinci 
lectures at the Mechanicals, Sir Frank Mason stressed 
to the schoolboys and schoolgirls present that to be 
successful in engineering one must have integrity, courage 
and humility. He is abundantly right. Integrity is 
essential lest an engineer should try to conceal it from 
himself as well as from others whenever he discovers a 
mistake in his own work. For no man learns much if he 
cannot learn from his own errors. Courage there must 
be in plenty, if only to confess to error and to force a 
limp and drooping ego to try again. Humility, too, is 
needed so that it can be accepted that any failure is much 
more likely to have arisen from one’s own ignorance or 
misjudgment or misdirection of a junior than from the 
wilful action of anybody else of whom one can make a 
scapegoat. The fact is that scapegoats are not house- 
trained. They are deceitful. They do not make good 
pets. They should be turned away from the doors of 
the mind and never allowed inside. 


SELLING OVERSEAS 


On page 616 we summarise a report entitled Export 
Trade Facilities which has been prepared by a working 
party, appointed a year ago by the Federation of British 
Industries, under the chairmanship of Sir Cecil Weir. 
The working party was set up after talks between the 
F.B.I. and the Board of Trade had indicated that there 
might be some “ gaps” in the facilities available for 
assisting British exporters. Accordingly, the working 
party’s terms of reference were very broad ; the * facilities 
for export’ involve every aspect of the export process 
and every aspect of that process is important. The 
working party, however, concentrated its attention mainly 
on education and training for salesmanship and on 
information and trade promotion schemes which are 
obviously essential to the task of extending this country’s 
overseas markets. The United Kingdom’s post-war 
export performance has been outstanding and the con- 
tribution made annually by the engineering and allied 
industries has been even more outstanding. But in the 
last year or so, with a chill breeze of trade depression 
being felt in various countries, export business has tended 
to shrink in some sectors, though, we are confident, 
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there is no serious shrinking in the efforts of British 
exporters. British industry is not likely to become com- 
placent about exports ; it is only too well aware that its 
share in the world export of manufactured goods is 
falling and that competition from other countries is 
intensifying. 

There has been no shortage of exhortation from 
Government and many other organisations and individuals 
about the need for this country to export if it is to survive. 
Sometimes, in fact, there may have been so much exhor- 
tation that industry has grown just a trifle weary of it ! 
Nor has there been any serious lack of what may be 
appropriately called aids to exporters. The Board of 
Trade, trade associations, market research organisations, 
and specialist bodies like the Dollar Exports Council 
have for years been operating at full stretch in their 
respective spheres with the object of furthering this 
country’s export effort. Nevertheless, there are potential 
exporting concerns which are still not very familiar with 
the facilities available to them and there are still some 
ways in which those facilities could be extended or 
improved. That really is what the F.B.I. working party 
has been examining and the conclusions and recom- 
mendations set out in its report are deserving of careful 
study. The report emphasises the importance of educa- 
tion and training for export management and marketing, 
commenting, in this context, that the full benefit of 
improved technological education leading to greater 
productivity will not be derived unless there is corres- 
ponding advance in marketing. There is similar emphasis 
on the subject of market investigation and on the most 
effective methods of export trade promotion. Under this 
latter heading, the working party has something to say 
about trade fairs and exhibitions. This presents a 
problem which is not new but which now needs more 
than ever to be clarified and satisfactorily resolved in 
order that British goods may be effectively displayed and 
demonstrated to likely overseas customers. But when all 
is said, it remains obvious that one of the best ways of 
increasing the country’s exports is by encouraging a 
greater number of firms to become competent exporters. 
The working party stresses this fact early in its report. 
It urges those manufacturers who may regard export 
business as a “ fluctuating over-spill’’ to look more 
keenly upon overseas territories as an integral part of 
their total market. That is wise counsel from which small 
firms as well as large can benefit. 





* STREET RAILWaAys ” 

“ The construction of the London Bridge and Charing-cross and 
the Metropolitan Railways promises to become the first step to a 
general improvement of the metropolis. The former will change 
the whole course of a large part of the City and West-end traffic, 
whilst it cannot fail to stimulate, to a considerable extent, the entire 
internal communication of London. More than this, this railway will 
demonstrate the practicability and value of great metropolitan 
improvements. No one can pretend that the present thoroughfares 
of London are adequate to the accommodation of its commercial 
wants. The traffic upon London Bridge, perhaps the most crowded 
of our thoroughfares, is almost incredible, and far beyond anything 
ever contemplated by the builders of that noble structure. It has 
been well said that nothing but the most perfect combination of skill 
and authority would suffice to keep that great artery open for five 
minutes together. An average of twenty-five carriages pass over it in 
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every minute between 9 a.m. and 6 p.m., or 13,500 in that portion 
only of the day. At times, this average is more than doubled... . . 
The traffic is always growing ; every year brings an increase. The 
Streets do not grow, and are already full, indeed overcrowded with 
traffic. 

““ Whoever has paid attention to the subject of street railways must 
have seen that a much larger number of passengers can be carried 
upon them within a given space and with a given amount of power 
than by any ordinary roadway carriages. Street railways have not 
received their due share of attention in London, partly because the 
ordinary public were unused to them and were apprehensive of 
difficulties which never arise in the working of street railways in other 
cities ; and partly because engineers, lawyers and such others as 
are generally foremost in promoting new schemes, could discover 
little chance of gain from such railway beyond their legitimate 
commercial profits.”” 

































































HE Engineering, Marine, Welding and 
eieeee Energy Exhibition was opened 
yesterday, April 16, at Olympia and will be 
open daily until Thursday, April 30, next. 
In this, our second article on the Exhibition, 
we give particulars of some more of the 
plant exhibited. 


Hydraulics and Pneumatics, Ltd. 


A recent addition to the hydraulic and 
pneumatic equipment marketed by Hydraulics 
and Pneumatics, Ltd., Villiers Street, Wolver- 
hampton, is the automatic variable delivery, 
constant pressure pump weillustrate in Fig. 13. 
This rotary pump is designed to deliver fluid 
at pressures from 500 Ib to 2500 Ib per square 
inch and thereafter maintain the required 





Fig. 13—Automatic variable delivery, constant pressure 
pump—Hydraulics and Pneumatics 


pressure in a hydraulic system. The basic 
pump construction is shown in the drawing, 
Fig. 14. Its rotor revolves on a stationary 
ported valve and has seven radial bores, in 
each of which there is a piston with a slipper 
attached by a cross-pin at its outer end. 
hese slippers press on a track ring mounted 
in the pump casing eccentric to the ported 
valve. This ring causes the pistons during 
each revolution to make one pressure and 
one suction stroke, and it is pivoted in the 
pump casing. The position of the ring in 
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Fig. 14—Arrangement of automatic variable delivery, 
constant pressure pump in full stroke position— 
Hydraulics and Pneumatics 
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relation to the central ported valve is con- 
trolled by a small hydraulic plunger in 
communication with the pressure circuit and 
acting against a spring, the compression of 
which can be varied by a handwheel. 

In operation, the pump gives the full 
output of fluid until a pressure in the circuit 
is reached when the spring load is balanced 
by the oil pressure on the plunger. Any 
further tendency to build up pressure in 
the circuit serves to force the track ring 
over to the zero piston stroke position. 
If the output from the pump is shut it ceases 
to deliver and the track ring assumes a setting 
where only a sufficient volume of oil is 
delivered to make up any leakage or loss. 

Any tendency for the pump to heat up when 
idling at full pressure is prevented by the 
provision of a circulation of cooling oil 
throughout the casing. Due to the action of 
the rotating parts of the pump, oil drawn in 
through the suction port in the pump casing 
deflects the revolving oil from the casing 
back into the tank. Thus, a continuous 
circulation of oil at low pressure is set up 
which keeps the pump cool. When the pump 
is delivering pressure oil and the necessity for 
cooling no longer exists, there is a correspond- 
ing reduction in this circulation. 

There is also exhibited what is called a 
** Hi-Lo ” pump for use in installations where 
a quantity of oil is required at low pressure. 
This pump consists of a 24 h.p. double-spindle 
motor with a low or medium pressure gear 
pump at one end and an automatic variable 
delivery pump at the other end. The gear 
pump supplies the large volume of low-pres- 
sure oil required and then the unit auto- 
matically changes over to introduce into the 
system a small volume of high-pressure oil at 
up to 2500 Ib per square inch from the other 
pump. 

There are exhibited on the stand examples 
of the actuators recently introduced by 
the firm and described in our 
March 20 last. Also of interest there is 
a package unit incorporating vacuum pump, 
vacuum tank and electric motor with a 
variety of face plates mounted on universal 
clamps. By this equipment, articles which 
are easily distorted, fragile, non-magnetic o1 
of awkward shape, can be readily held by 
means of vacuum. Additionally there can be 
seen a vacuum pencil for holding small 
intricate articles during assembly, such as in 
the electronics or watch-making industry, and 
a screwdriver for the insertion of screws in 
places not readily accessible. 


Self-Changing Gears, Ltd. 


In addition to examples of its well-known 
rail and industrial control and power tfans- 
mission equipments, the firm of Self-Changing 
Gears, Ltd., Lythalls Lane, Coventry, is 
showing the oil operated marine gearbox 
with sequent control illustrated in Fig. 15. 
This gearbox, which transmits full engine 
power ahead or astern as required, is 
designed for unit construction with the engine. 
Its clutches are self-adjusting and, to ensure 
that the propeller is stationary when the 
controls are in the neutral position, there is 
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fitted a brake actuated by oil pressure from 
the lubrication supply. 

The firm’s air operated ** RF28”’ railcar 
and locomotive final drive and reverse unit 
on show has a hinged top to enable inspection 
of the mechanisms. Exploded models are 
also shown of a fluid friction clutch and a 
Schneider single stage torque converter. 

A more recent addition to the transmission 
equipment made is a compact clutch and 
reduction gear suited to marine applications, 
which is shown in Fig. 16. This unit 


consists basically of a plate “* over-centre ” 
clutch 


type mounted on a central shaft, 





Fig. 15—Oil operated marine gearbox with sequent 
control—Self-Changing Gears 


provision being made for a fixed reduction 
unit to be fitted. The gear ratio range 
available extends from 1-5:1 to 6:1 and 
the direction of rotation of the output shaft 
can be either clockwise or anti-clockwise, as 
required. The operation of a manually 
operated lever on the outside of the clutch 
housing brings into engagement a twin or 
single plate clutch to transmit engine torque. 


/ 





Fig. 16—Twin plate clutch and reduction unit— 
Self Changing Gears 
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John Thompson, Ltd. 


Visitors to the nuclear power plant 
section of the stand of the John Thompson 
group of companies find of particular 
interest the details of the fuel loading 
and unloading equipment for the Berkeley 
nuclear power station which is_ section- 
alised into manufactured assemblies, scale 
models and diagrams. One item of plant 
shown is the top 27ft of the 50ft high 
fuel chute. In this assembly the pressure 
vessel contains the top portion of a three- 
channel rotatable magazine and the winding 
gear with two wire cables to support the 
chute lifting grab. A differential gearbox 
outside the top section is designed to ensure 
that the main cable of the chute carries a 
load ten times that of the secondary, or 
emergency, cable. 

Also passing through the top section and 
through the pressure-sealed glands, are 
drives to connect or disconnect the grab 
from a load, and to position latches used 
in the magazine channel to support and clear 
the various chutes. Through a pipe at the 
top of the assembly the machine is cleared of 
air and filled with CO, gas before the 
machine is connected to the reactor vessel. 

The 4ft diameter magazine, displayed, is 
an integral part of the fuel charge/discharge 
machine and enables a full load, sufficient 
for one reactor fuel channel, to be carried in 
the machine. This magazine is automatically 
indexed and, in the case of a discharge 
machine, produces an empty pocket for 
each of the thirteen exhausted fuel elements 
which it collects from a reactor vessel fuel 
channel. When forming part of a charge 
machine, the magazine carries a fresh, new 
fuel element to refill a channel of a reactor 
vessel. Indexing of the magazine, each of 
whose twenty pockets are fitted with a 
stirrup-shaped latch on which fuel elements 
can rest, is by Geneva mechanism to ensure 
accuracy in positioning. Only when there is 
no weight on a latch and its pocket is in 
line with the grab, can the latch be freed to 
allow a clear passage down into the reactor 
vessel. 

Fitted on top of a differential gearbox and 
taking its drive from it, is the fuel machine’s 
discriminator unit. This unit, by dis- 
criminating one against the other, enables a 
magslip transmitter continuously to indicate, 
on the machine control panel, the length 
of stretch of the main cable. By these means, 
a reliable estimate of the length of the main 
cable’s life is always available. By employing 
a second magslip transmitter to the control 
panel, the discriminator gearbox indicates 
the actual position of the grab inside the 
chute machine, so that the grab can be 
stopped automatically at various predeter- 
mined operational positions. We are 
informed that in designing and making this 
discriminator gearbox, degrees of accuracy 
comparable with those needed in the produc- 
tion of guided weapon control systems were 
necessary. 

The position of the exhibited equipment in 
relation to the reactor face at Berkeley is 
shown diagrammatically, as also are the 
flux scanning winches, which are being made 
by the John Thompson Ordnance Company. 

A John Thompson-Wilson ‘ Multipac ”’ 
package boiler exhibited has an evapora- 
tion capacity of 5500lb per hour. This 
design of steam-raising plant is easily and 
quickly convertible into a solid fuel or an 
oil-fired boiler and is made in eleven sizes 
with capacities from 25001b per hour to 
18,500 Ib per hour. The wet-back combustion 
chamber fitted dispenses with the necessity 
for refractory linings, the chamber’s adequate 
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volume being obtained by a dished-end 
design. This form of construction also 
reduces the number of stay bolts, and addi- 
tional support is given to the combustion 
chamber by its cleaning door and the soot- 
blower supports. Two passes of fire tubes 
are arranged below the flue with clear water 
space above, similar to an Economic boiler, 
and the ** Multipac”’ has independent tube 
plates. 

The draught fan is placed on top of the 
front smokebox, and by having the ducting 
to the burner incorporated inside the smoke- 
box, additional advantage is obtained in that 
the intake to the fans is above the boiler and 
not, as usual, at floor level. A fully modu- 
lated rotary-cup burner is capable of burning 
all types of oil fuel up to and including 3500 
seconds Redwood No. |, and it operates 
without a pumping and heating set. 


Yates Plant, Ltd. 


To facilitate and speed the work entailed 
in welding large fabrications, Yates Plant, 
Ltd., Whidborne Street, London, W.C.1, 
has developed a travelling universal welding 
column and boom through which an auto- 
matic welding head can be accurately posi- 
tioned and controlled. This equipment is 
mounted on a motorised trolley which runs 
on standard gauge rails along the shop floor 
and can be driven in either direction at 
welding speeds from 6in to 76in per minute. 
A rapid traversing speed of 16ft per minute 
is available for positioning purposes. 

A turntable mounted on this trolley sup- 
ports a double pillar column through a 





17—Continuous backing bar and clamp for 
cylindrical vessels—Yates 


Fig. 


powered turntable which can be rotated at 
0-315 r.p.m. in both directions. A cross- 
head or saddle carried on the column is 
counterbalanced and can be raised or lowered 
at speeds from 10in to 150in per minute to 
the maximum height of 40ft on the column. 
This crosshead supports a retractable boom 
which has a traverse of 17ft in the saddle and 
has at its end a welding head at the side of 
which an operator can sit or recline in a 
cockpit from which he has an unobstructed 
view of the welding operation. All move- 
ments of the machine can be controlled from 
the operator’s cockpit, and, if a manipulator 
or rotator is used for supporting the work, 
its controls are duplicated at the operator’s 
station. 

This firm has also developed a new con- 
tinuous backing bar incorporating an internal 
expanding clamp for welding work on pipes 
and cylinders. The backing bar is made in 
sizes for work from 4in to 10ft diameter and 
enables the alignment and secure clamping of 
two cylindrical components for welding 
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purposes. One of the bars is shown in 
Fig. 17 and it consists of a cylinder formed 
by a closely coiled helix. Torsional means 
are provided to tighten the coil and decrease 
the external diameter, so that the bar can be 
easily inserted into abutting pipe lengths and 
located where they meet. When in position, 
the tension is released and the bar expands 
to a size equal to the internal diameter of the 
work. The diameter of the bar is then 
increased mechanically to clamp the work- 
pieces firmly together for welding. Expansion 
or contraction of the backing bars can be 
effected manually or mechanically in accord- 
ance with their size and the class of work. 


Keith Blackman, Ltd. 

The extensive range of fan equipment 
displayed upon the stand of Keith Blackman, 
Ltd., Mill Mead Road, London, N.17, 
includes examples of the recently introduced 
* Aristocrat” centrifugal fans. These fans, 
which have a low sound level in operation, 
are suitable for heating and ventilating 
applications, air conditioning and general 
ventilating work. They are at present 
available in a capacity range up to 9000 cubic 
feet per minute at 3-5 w.g. 

Representative of the large fans made by 
the firm is a 70in impeller with backward 
swept aerofoil section blades, stated to 
provide efficiencies of up to 90 per cent. 
This fan is used for induced draught, air 
conditioning and mine ventilation purposes 
and handles large air volumes against 
moderately high resistances. 

The marine fans shown include a 23in 
diameter axial fan for ventilation purposes 
and a pivot roller axial fan designed to give 
the high degree of accessibility which is 
essential to marine applications. This acces- 
sibility facilitates routine maintenance and 
is made possible by the large access doors 
which form an integral part of the fan case. 

The industrial gas equipment shown by the 
firm includes well established gas burning 
and controlling equipments including injec- 
tors, burner heads, governors, valves and 
air/gas compressors. 


Fawcett Preston and Co., Ltd. 

The  Grier-Mercier —hydro-pneumatic 
accumulator is now made in a number of 
sizes by Fawcett Preston and Co., Ltd., 
Bromborough, Cheshire, for pressures up to 
5000 Ib per square inch and capacities from 
10 cubic inches to 8 gallons of either water or 
oil. This design of accumulator is basically a 
fluid pressure storage chamber in which the 
potential energy of a fluid under pressure is 
stored against a compressible gas contained 
in a synthetic rubber bag. The alloy steel 
shell of the accumulator has a liquid discharge 
port fitted with a spring-loaded poppet valve 
in its base. The rubber bag has an air valve 
moulded in it for charging with air or 
nitrogen from an external supply. 

The way in which this design of accumu- 
lator can be used to smooth out pressure 
surges and prevent line shock is shown 
on the stand with a shock absorption 
rig. In this rig the hydraulic shock produced 
by the impact of a falling weight is recorded 
on an oscilloscope screen. When an accumu- 
lator is connected into the hydraulic system 
it is shown that the shock is virtually 
eliminated. 

Other equipment shown by this firm 
includes, amongst a range of hydraulic 
valves, one which automatically isolates 
sensitive pressure gauges and instruments in 
hydraulic systems. When the pressure ia a 
system fitted with one of these valves rises 
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above the preset limit it closes the supply 
to the instruments and again reopens when 
the pressure falls. The valve can be adjusted 
to operate between 50 Ib and 4000 Ib per 
square inch. 


Ruston and Hornsby, Ltd. 


A number of new exhibits are on 
view in a joint display by Ruston and 
Hornsby, Ltd., and its associate company, 
Davey, Paxman and Co., Ltd. The group’s 
stand is divided into two main sections, one 
being occupied by water cooled and the other 
by air cooled engines. In the former section 
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square inch. Castings are largely employed 
in the construction of the engine and separate 
cylinder heads each carry two inlet and two 
exhaust valves. The cast iron pistons are 
oil cooled and have three pressure, one 
triple seal and two scraper rings and a 
Shallow bowl-shaped crown. Connecting 
rods of forged steel having a chilled bronze 
small end bush and twin steel-backed 
aluminium-tin big end bearings are fitted, 
and similar bearings carry the forged steel 
crankshaft formed by the “ Continuous 
Grain Flow ”’ process, and fitted with balance 
weights. Fuel oil is delivered to multi-hole 









































































Fig. 18—‘“*6 ATC ”’ marine engine of 950 continuous s.h.p.—Ruston 


will be a Ruston “6ATC” engine and a 
Paxman “ Ventura ’’ unit, while in the latter 
section, among the air cooled engines, will be 
a Paxman *“ Vega.” 

The pressure charged and _ intercooled 
“6ATC” engine, illustrated herewith, is 
representative of the new Ruston medium- 
speed diesel range covering 705 to 1685 b.h.p. 
in five sizes of from five to nine cylinders. 
[his engine has a bore and stroke of 124in 
by i44in, giving a swept volume of 1785 
cubic inches and a piston speed of 1200ft 
per minute at 500 r.p.m. The brake mean 
effective pressure is 160 Ib per square inch 
and the cylinder pressure 1200 Ib per square 
inch, while fuel is injected at 2500 Ib per 





Fig. 19—Twelve-cylinder “ Vega *’ engine of 400 b.h.p. at 1800 r.p.m.—Ruston 


injectors by pumps arranged one per cylinder. 
A description of the engine appeared in THI 
ENGINEER Of March 6. 

Of direct injection, pressure charged and 
intercooled design, the Paxman * 12Y.V.C.” 
“Ventura ’’ engine has an open combustion 
chamber, a bore of 7jin, a stroke of 84in, a 
firing pressure of 1250 lb per square inch 
and speed of 1500 r.p.m. The cylinders are 
set at 60 deg. and the engine has a high power 
to weight ratio and a brake mean effective 
pressure of 154 lb per square inch. Fabri- 
cated construction has been adopted for the 
crankcase and cylinder blocks and the cast 
aluminium alloy cylinder head has two inlet 
and two face-hardened exhaust valves. The 





Fig. 20—“ 6 LCT ”’ engine of 200 b.h.p. at 1800 r.p.m.—Dorman 
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forged steel cylinder liners are chromium- 
plated. Three compression and two oil 
control rings are fitted to the aluminium 
alloy pistons and the fork and blade pattern 
connecting rods are forged in high tensile 
steel, while the crankshaft is of forged nickel- 
chrome high tensile steel and supported in 
thin shell copper-lead-lined main bearings. 
Monobloc C.A.V. fuel injection pumps are 
provided for each cylinder bank. 

Fig. 19 shows the twelve-cylinder, 90 deg. 
“V” form, air cooled ‘ Vega” engine 
of 6in bore by 6-6in stroke, a 15 to | com- 
pression ratio and a continuous rating of 
400 b.h.p. at 1800 r.p.m. The crankcase is 
of spheroidal graphite iron and the individual 
cylinder heads and barrels are one-piece 
aluminium alloy castings fitted with shrunk- 
in hardened cast iron liners, and one inlet 
and one exhaust valve. Four pressure and 
two oil scraper rings are fitted to the alumi- 
nium alloy piston and the forged steel 
underslung crankshaft is carried in steel shell 
copper-lead-lined and lead-tin-flashed bear- 
ings. C.A.V. fuel injection pumps are 
mounted and the axial cooling fan delivers 
30 cubic feet of air per brake horsepower at 
7in w.g. A more detailed description of 
the “ Ventura”’ and ** Vega”’ appeared in 
our issue of February 13. 


W. H. Dorman and Co., Ltd. 

Several new engines are on view on the 
stand of W. H. Dorman and Co., Ltd., 
Stafford, in addition to a complete range of 
the company’s *‘ L” diesel engines. To the 
“LB” series of units has been added two 
mark ‘“‘LC”’ engines, which have six 
cylinders in line and are available either 
normally aspirated or turbo-charged, and 
a “6 LCT” engine is shown in Fig. 20. 
Compared with the established ‘“* LB” unit 
the ““LC” engine has a bore opened out 
from 125mm to Sin and a stroke increased 
from 130mm to 5-875in to increase the swept 
volume from 584-4 to 692 cubic inches. 
The running range is 1800 r.p.m. continuous 
up to 2200 r.p.m. intermittent duty and at 
1800 r.p.m. the “6 LB” develops 136 
b.h.p., the “6 LC” 160 b.h.p. and the 
*6 LCT” 200b.h.p. The compression ratio is 
16 to | in the normally aspirated engine and 
14 to 1 in the turbo-charged unit. The 
crankcase of cast iron is integral with the 
cylinder jackets to which chromium plated 
liners are fitted. Three bores are covered by 
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each high duty iron cylinder head and at 
each cylinder there is one exhaust valve and 
one masked inlet valve, both valves having 
detachable seat inserts. A gear driven cam- 
shaft, mounted high up in the crankcase, 
operates the valves through rocker arms, 
which are En.32B steel stampings, tubular 
push rods and cast iron chill faced bucket 
tappets. 

Aluminium alloy pistons having toroidal 
cavity combustion chambers, three compres- 
sion and two scraper rings are used, with con- 
necting rods of En.12 Q material and having 
a small end bush of silicon bronze. A Holset 
viscous damper is fitted to the free end of the 
counterweighted and dynamically balanced 
underslung crankshaft which is an En.19S 
stamping carried in thin wall steel copper 
lead lined bearings, there being similar big 
end bearings. Oil fuel is delivered to C.A.V. 
nozzles, in holders set at an angle of 25 deg. 
under the aluminium rocker cover, by a 
C.A.V. ““N” fuel pump through twin 
parallel flow Purolator filters. Triple element 
parallel flow filters of the same make are 
fitted in the lubricating oil system. Turbo- 
charging is by a single B.S.A. Mark “C” 
unit mounted on the exhaust manifold. 

The “Q” series of engines has been 
enlarged by the addition of the eight-cylinder 
unit which is shown on the stand. This is a 
direct injection four-stroke, 90 deg. formation 
water-cooled engine having the same bore 
and stroke, namely 64in by 64in, as the six- 
cylinder in-line engines, and is available 
normally aspirated or turbo-charged. High 
duty cast iron is used for the combined 
crankcase and cylinder unit and there are 
separate cylinder heads of high-grade iron 
alloy. Detachable wet liners centrifugally 


cast in high-grade iron and chrome hardened 
in the bore are fitted, and the aluminium 





Fig. 21—Switchboard with (left to right) two circuit breaker cubicles controlling, 
respectively, a 750kVA transformer and a 600 h.p. motor and two oil switches 
controlling ring main supply to the busbars—Ellison 


alloy pistons have three pressure and two 
scraper rings of cast iron and a toroidal 
cavity in the crown. A side by side connect- 
ing rod arrangement is adopted, the connect- 
ing rods being stampings in En.16T, and 
having a silicon bronze gudgeon pin bush 
and big end bearings of thin wall, pre- 
finished steel-backed copper lead lined pat- 
tern. Similar bearings carry the induction 
hardened crankshaft which is an En.19S 
forging fully machined and counter-weighted 
and fitted with a 14in Holset viscous damper. 
Valve guides are of hardened and tempered 
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iron alloy and there is one inlet and one 
exhaust valve per cylinder, the valves being 
Stellite faced and tipped and the exhaust 
valve stems being chrome flashed. Detach- 
able prefinished valve seat inserts of high 
chromium iron are employed. 

There are two camshafts mounted high up 
on the inside of the Vee and also two tandem- 
driven four element Simms fuel injection 
pumps, on one of which is mounted a dia- 
phragm lift pump. The fuel passes through a 
twin parallel flow filter and is delivered to 
nozzles having four holes and a cone angle 
of 150 deg. The lubricating oil pump is 
mounted on the rear main bearing cap and 
the oil passes through a triple element 
parallel flow filter, while a gear driven pump 
circulates the coolant through the cylinder 
jackets and heads. In the cooling system are 
twin parallel flow thermostats. The turbo- 
charged engine is fitted with a single B.S.A. 
24 turbo-charger, and in this form the 
* 8QVAT ” unit develops 455 b.h.p. at 1800 
r.p.m. The engine has a compression 
pressure of 480/600 lb per square inch 
and a maximum firing pressure of 1000, 
1100 1b per square inch naturally aspirated 
and 1300/1400 lb per square inch when 
turbo-charged. 

George Ellison, Ltd. 

New switchgear shown by George Ellison, 
Ltd., Perry Bar, Birmingham, 22B, con- 
sists of an I1kV, 250MVA circuit breaker 
unit (ASTA certified to BS 116 1952) 


and an 11kV, 25O0OMVA, oil switch (ASTA 
1955) 


certified to B.S. 2631 suitable 
for controlling the 
ring main supply to the 
circuit breaker. This 
equipment was des- 
cribed in our issue of 





March 13, 1959, page 
423. A typical switch- 
board embodying 
these units is illus- 
trated in Fig. 21. This 
particular installation 
consists of two circuit 
breaker cubicles and 
two switch cubicles. The circuit breaker 
unit on the extreme left controls a 7SOMVA 
transformer. Next (with the cubicle door 
open) is another circuit breaker, to control 
a 600 h.p. motor. The two units on the 
right control the ring main supplies to the 
busbars. 

The circuit breaker is oil filled, designed 
to interrupt 400A, and is vertically operated 
by a handle-operated “ single” screw mech- 
anism, the “ live” plugs being sealed off by 
shutters positively driven in both directions. 

The circuit breaker can be closed manually 
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by a trp-free handle or by charging and 
releasing a spring, the speed of closure being 
independent of the operator. Closing may 
also be remote, by releasing a hand-charged 
spring, by a d.c. solenoid or a lanyard, or 
the circuit breaker may be power closed with 
a d.c. solenoid. 

The oil switch has a normal current carry- 
ing capacity of 400A, a breaking capacity of 
400A and a making capacity of 250MVA. 
It is manually operated by charging and 
releasing a spring with one movement of the 
handle, both “* making” and “ breaking” 
being independent of the operator. High- 
pressure line contact blades give a single 
break per phase. Both the circuit breaker 
and the switch are equipped with compre- 
hensive safety interlocks. 

The busbars (1200A rating) are air insul- 
ated and covered with an epoxy-resin-based 
* Tufnol.” To simplify installation the bus- 
bars are of standard unit length ; the bus- 
bar chambers are individually sealed off. 


Southern Instruments, Ltd. 


The Sigrist and Weiss photometer (Fig. 22) 
which is now available in this country is 
being shown by the agent for this instrument 
in the United Kingdom, Southern Instru- 
ments, Ltd., Frimley Road, Camberley, 
Surrey. 

This photometer (UP21D) is designed for 
the continuous measurement and control of 
turbidity and absorption. It operates on the 
principle of the continuous comparison of 
two light beams, emanating from the same 





Fig. 22—-Sigrist and Weiss industrial photometer for continuous measurement 
of turbidity 


and absorption—Southern Instruments 


source, and measured by the same photo- 
electric cell. An oscillating mirror directs the 
light beam alternately between a test cell 
and a comparison standard. If the light 
intensities received via the two paths are 
unequal, an alternating voltage will be pro- 
duced by the photo cell ; when amplified 
this voltage wili be used to drive a motor 
and move a diaphragm in such a sense as to 
equalise the light arriving at the photo cell 
from each path. In this system the complete 
output of the single light source is alter- 
nately passed down each light path to give 
maximum available sensitivity. The meas- 
ured value is determined solely by the equal- 
ising diaphragm and the structure of the 
light path and is therefore unaffected by 
fluctuations in the light source, alterations in 
photo-cell sensitivity and amplifier drift. 

A direct reading of absorption or turbidity 
is given On a measuring drum coupled to the 
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equalising diaphragm, and a built-in inkless 
recorder is provided. Remote operation of 
other recorders or remote control of the 
process under investigation can be effected 
by potentiometer attachments to the measur- 
ing drum shaft. Suitable potentiometers can 
be supplied with a d.c. source, as optional 
extras. 

Provision is also included for the closure 
of internal contacts for alarm initiation at 
predetermined maximum or minimum levels. 

Absorption and turbidity measurements 
are carried out by means of a wide variety of 
flow cells having various path lengths and 
kinds of finish for corrosive liquids and gases. 
[rue turbidity (nephelometric) measurements 
are given by the scattered light reading and 
not transmission loss. Filters can be inserted 
for absorption measurements over narrow 
bands. 

Typical applications involving absorption 
are in the control of decoloration in the manu- 
facture of sugar and edible oils and colour 
control in oil refineries. Applications asso- 
ciated with turbidity include filtration effici- 
ency in water supply, effluent control and the 
control of various processes in brewing. 


Silentbloc, Ltd. 

On the combined stand of Silentbloc, Ltd., 
Manor Royal, Crawley, Sussex, and its 
subsidiary, the Andre Rubber Company, 
Lid., there will be seen examples of the many 
applications of rubber bonded to metal com- 
ponents in all industries. These applications 
range from miniature “ Silentbloc”’ units 
for mounting delicate instruments to large 
flexible bearings and couplings. 

The most recent development of this firm 
is the “* Raykin ” fender for harbour instal- 
lations, an impression of which is given in 


Fig. 23. This fender consists of a series of 
sandwiches of a special natural rubber 
compound set between steel plates. The 


assembled sections are arranged in an inverted 
“VY” formation so that any force acting 
against the fender tries to flatten out the 
assembly, putting the rubber sandwiches in 





Fig. 23 


shear. The resistance of the fender produces 
a gentle cushioning action that absorbs 
energy at a very high rate, eliminating risk 
of damage to hull plating and harbour 
installations. 

There are no parts in the fender which can 
jam, and it requires the minimum of mainten- 
ance during service. Its components are 
virtually unaffected by corrosion, rotting or 
ageing as, in addition to coatings of primer, 
multiple coatings of Neoprene are applied to 
the metal parts, whilst the assembly bolts, 
nuts and washers are cadmium plated. Each 
fender is supplied as a complete assembly 
so that installation to pier structures is 
simple, rapid and inexpensive. 


** Raykin ’’ fender for harbour installations—Silentbloc 
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Saunders Valve Company, Ltd. 


Diaphragm valves for all branches of 
industry are now made in a wide range of 


sizes by the Saunders Valve Company, Ltd., 
Cwmbran, Mon, and a number of sectioned 
models on this firm’s stand are being used to 
demonstrate the simplicity of their design 
and ease of maintenance. Examples are 
included of the firm’s manually-operated 
and remote controlled full bore valves 
which can be arranged for pressure opening, 
piston-operated pressure closing or high- 
pressure closing heads. A_ new sliding 
spindle bonnet assembly has been introduced 
for valve users who wish to employ their 
own operating mechanism. Amongst the 
plastic valves exhibited there is shown a 
spherical plug valve now being made in eight 
sizes from 4in to 3in, and which can be 
supplied with nylon coated plugs if 
required. 

A number of the centrifugal pumps made 
by the company’s * Safran’ pump division 
include a new glandless, wet motor circulator 
for domestic small bore central heating 
systems. 


Leyland Motors, Ltd. 


Several engines manufactured by Leyland 
Motors, Ltd., Leyland, Lancashire, on view 
include a UE250 four-cylinder industrial 
engine, shown with a 12in three-element, 
single-stage torque converter giving a multi- 
plication of 3 to 1. With a bore and stroke 
of 4-lin by 4-75in, the direct injection unit 
has a maximum rating of 72 b.h.p. at 2200 
r.p.m. and a maximum torque of 190 lb-ft 
at 1300 r.p.m. The six-cylinder UE350 
industrial engine 
shown is fitted wiith a 
13in torque converter 
which is produced by 
Leyland Motors, Ltd., 
in conjunction with 
Self Changing Gears, 
Ltd., and is based on 


the Schneider system. The engine has a 3-96in 
bore by 4-75in stroke and a maximum rating 
of 98 b.h.p. at 2400 r.p.m., and a maximum 
torque of 255 lb-ft at 1400 r.p.m.; cast iron 
is used for the monobloc cylinder and crank- 
case and the balanced crankshaft has nitrided 
wearing surfaces. Fuel supply is by a Simms 
fuel injection pump and all moving parts are 
pressure-lubricated from a wet sump, while 
the cooling system is_ thermostatically 
controlled. 

Also to be exhibited is a sectioned model 
of a standard EO375 power unit, and a self- 
contained power pack having a six-cylinder 
unit developing 165 b.h.p. at 2100 r.p.m. and 
fitted with a 16in Self Changing Gear single- 
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Stage torque converter. The Auto Diesel 
generator On view incorporates an O.900 
engine, which produces 176 b.h.p. at 1500 
r.p.m., and a generator delivering 50 or 
60 c's, three-phase current at 230V or 400V 
and rated at 145kVA at 0-8 pf. 

Another exhibit, seen in Fig. 24, will 
be the Ajax ‘ Argonaut,’ which is the 
largest of the marine propulsion units and 
is a six-cylinder, direct-injection, four-stroke 
engine having a bore and stroke of 54in by 
64in. It is equipped with a Simms Eber- 
spacher turbo-supercharger and has an 
output of 206 b.h.p. at 1600 r.p.m. at the 
continuous twenty-four-hour rating and 240 
b.h.p. at 1700 r.p.m. at the twelve-hour rating. 
[he drive is through a Self Changing Gear 
MRF 16 hydraulically controlled gearbox and 
the maximum installation angle for the engine 
is | in 7. 


Decca Radar, Ltd. 


On the stand of Decca Radar, Ltd., 
Albert Embankment, London, S.E.11, is a 
complete Decca D.7 series consisting of 
seven marine radars of which two will be 
fully installed and working. The sets are in 
three groups and in group one are the Mark 
D.303, D.404, D.505 radars, each employing 
a Yin display unit and transmitter powers of 
1OkW, 20kW and 75kW respectively. They 
are designed for use where both space and 
the power available are limited. Mark D.606 
and T.M.707 radars form group two, and 
both employ 20kW transceivers and a 12in 
P.P.1. display unit, while the second set con- 
tains both true and relative motion facilities. 
These sets are intended for high-class tonnage, 





Fig. 24—-Ajax ** Argonaut *’ turbo-charged engine, 206 b.h.p. at 1600 r.p.m.—Leyland 


while the group three units, D.808 and 
T.M.909, are designed to give exceptional 
performance. Both radars have 12in P.P.I. 
display units and transceivers, with a nominal 
output of 75kW. All sets have printed 
circuits and a 6ft aerial of new design, except 
the D.303, and all except the D.303 have a 
range of 48 miles. A fuller description of 
the series appeared in our columns of 
November 14, 1958. In addition to the D.7 
series, the company will be showing its 
marine automatic plotter and marine Dectra 
equipment, together with survey equipment 
in various forms. 


(To be continued) 
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No. | 


The new route-relay interlocking brought into service on 


Sunday, April 12, 1959, at Newcastle, is one of the largest 


in the world. 


care had to be paid, in designing the installation and pro- 
gramming the change-over from a notable electro-pneumatic 
plant of 1906 controlled from three signalboxes, to provide 


a ** one-hox * plant on the most modern lines. 


HERE must be few large centres of 


railway traffic that in successive stages 
present the historical development of British 
railway signalling practice more clearly than 
the Central Station at Newcastle upon Tyne. 
The new route-relay interlocking plant 
brought into service on Sunday, April 12, 
1959, is a fine example of modern technique, 
and the significance of its general conception 
and details will be the more appreciated from 
a preliminary reference to the noteworthy 
plants that preceded it—outstanding in their 
day, and putting the arrangements for traffic 
working at Newcastle well ahead of the 
general standards prevailing in this country. 
The new installation brought into service 
at the beginning of this week is not to the 
same extent a pioneer, as it follows, in general, 





Fig. 1—Approach to Newcastle Central station from the 
King Edward bridge showing proximity of other 
property on either side of the line 


the practice demonstrated to such a remark- 
able degree in the great relay interlocking at 
York brought into service in 1951. At York, 
however, the transition was direct from 
mechanical operation to panel control, and 
the need for change was more urgent ; 
Newcastle had been equipped with power 
signalling since 1906. 

thThe bridging of the Tyne valley 
presented something of a problem to the 





Resignalling at Newcastle 


Due to the intensity of the traffic particular 
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early railway engineers, and the first line to 
enter Newcastle was not any part of the 
present trunk route from London to Edin- 
burgh, but the cross-country line from 
Carlisle. The sketch map, Fig. 3, shows the 
layout as it existed prior to the important 
alterations of 1906. Until then all trains 
from the south entered Newcastle over 
Robert Stephenson’s High Level Bridge, 
passenger and freight alike, and through 
trains for Scotland had to reverse direction. 

In this final stage of the ‘* one-bridge ” 
approach from the south the layout on the 
north side of the Tyne was controlled by one 
of the largest concentrations of mechanical 
signalling to be found anywhere in the 
country at that time. There were four signal- 
boxes having locking frames of 244, 70, 140 
and 90 levers respectively, and the No. | box, 
which controlled the east end of the station 
and the complicated connections and cross- 
ings to the High Level Bridge, 244 levers, was 
the longest assembly of levers in one row 
then in existence. From an early date the 
complications of the layout would seem to 
have been accepted as a challenge by the 
operating staff and some extremely smart 
working was often to be seen in handling the 
through Anglo-Scottish trains. This reached 
its climax at the time of the Race to the North 
in 1895, when it became usual for the Tourist 
express from King’s Cross to Aberdeen to 
run in from the south, over the High Level 
Bridge, attach its fresh engine, and be away 
to the north in about 2 min. 

It was to relieve the congestion and 
** bottle-neck ” character of the layout that 
the King Edward VII bridge was constructed, 
and it was in connection with the completion 
of this project and the enlargement of the 
layout to the plan shown in Fig. 2 that the 
complete resignalling of the entire circuit 
over the two bridges and along the connecting 
line on the south side of the Tyne was under- 
taken. The electro-pneumatic system was 
chosen, using semaphore signals, and so far 
as the Central station was concerned, instead 
of four mechanical signalboxes having a 
total of 546 levers, the enlarged layout was 
operated from three power boxes, having a 
total of 462 levers. The largest of these new 
boxes was the No. 3, at the junctions of the 
new lines over the King Edward Bridge and 
the oldest line of all, that to Carlisle. This 
power box had a locking frame of 211 levers, 
and has always ranked among the largest of 
its kind ever built. 
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It is the electro-pneumatic installation of 
1906 that has now been replaced. A signal 
change-over always needs the most careful 
planning, but at Newcastle the operation 
was made vastly more difficult by the intensity 
of the train service involved. This intensity 
rises to its peak on summer Saturdays when 
a normal day’s work entails the handling of 
420 main line and suburban trains that are 
either steam or diesel hauled, 340 electric 
suburban trains and about eighty freights. The 
heaviest period is in the morning when fifty- 
one trains leave the station within 60 min. 
The replacement of the 1906 electro-pneu- 
matic plant was up for consideration nearly 
twenty years ago, when the plant itself was 
just over thirty years old ; but the outbreak 
of war, and the period of financial stringency 
following the end of hostilities combined to 
delay the bringing of the scheme to fruition 
by more than fifteen years. 

Following the successful inauguration of 
route-relay interlocking in the North Eastern 
Area of the former London and North 
Eastern Railway, and its application at 
Thirsk, Hull, Northallerton and York, the 
same system of control was chosen for New- 
castle, with colour-light signalling through- 
out, and the most modern form of electro- 
pneumatic operation for the points. From 
the inception of the scheme careful considera- 
tion was given to the means of bringing it 
into service, and the stage work is worthy of 
careful study. The signals themselves were 
in urgent need of replacement, and a pro- 
gramme was worked out of renewing these 
as colour-light units, and operating them 
from the old interlocking frames. As 
originally installed in 1906, separate sema- 
phore arms were used for each route, and an 
early stage in the modernisation consisted 
of changing such groups to a single sema- 
phore, with an electric route indicator work- 
ing with it, and covering all the routes pre- 
viously signalled by separate arms. In these 
renewals the old lower-quadrant arms were 
replaced by standard upper quadrant sema- 
phores, operated by the original electro- 
pneumatic signal motors. At a later stage 
the new colour-light signals were erected, and 
the controls from the existing interlocking 
frames transferred, location by location. 
Before the time of the final change-over of the 
signalling, on April 12, 1959, all the new 
signals were functioning, and from the 
énginemen’s viewpoint there was no further 
change last week-end. 
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Fig. 2—-Track at east end, showing signalling in an interim stage, and the old No. 1 box on gantry, still in 
commission 
THE New SIGNALS white. The rear indication is largely for the 


In the area controlled by the new inter- 
locking plant there are ninety-four main 
colour-light signals, and of these sixty-one 
have route indicators working with them. 
These latter are of the “theatre sign” or 
muitiple-lamp type, standard on British 
Railways for lines where the speed of running 
is not high. For shunting movements there 


are 170 subsidiary signals, eighty-four of 


which embody calling-on indications and 
work in association with the main searchlight 
signals. The majority can display four aspects, 
but those leading out of bay platforms are 
three-aspect. The lamp used in_ these 
signals is 12V, 12/16W, two-pin S.B.C. 
tripole. The 12W is the main filament and 


the 16W the auxiliary filament which is auto-, 


matically brought into use in the event of a 
failure of the main filament. The second 
yellow aspects used with four-aspect signals 
are fitted with 12V, 9/6W, three-pin B.C. 
bipole lamps. 

The ** two-position light * type subsidiary 
signals display a white and red light in the 
horizontal position for “stop” and the 
‘* proceed ™ aspect is indicated by two white 
lights inclined at 45 deg. Two different lamps 
are used in the signals, 110V, 25W, two-pin 
B.C. being used for the white light, and 110V, 
40W, two-pin B.C. for the red. This increase 
in wattage for the red lamp is to overcome 
the loss of illumination through the red lens. 
The subsidiary signals associated with the 
main signals are different from the ones just 
described, inasmuch as they have a “C” 
(calling-on) sign in place of a red light. 
Normally, no light is displayed by these 


signals. The “ proceed * aspect is indicated 
by two white lights inclined at 45 deg. The 
“ calling-on “ indication is given by two 


white lights at 45 deg. as well as the lllum- 
inated **C” sign. These lamps are also of 
the 110V, 25W, two-pin B.C. type. 

Because of the speed restrictions in the 
area controlled, the route indicators used are 
of the “theatre’’ type. They display the 
same indication at the front and back, the 
only difference being that the front indication 
is yellow and the back indication is lunar 


benefit of any staff working on the track. 
These indicators have forty-nine lamps, front 
and rear, and are capable of displaying up to 
nineteen different indications. The lamps 
used are 110V, ISW, two-pin B.C. 


POINT OPERATION 


The electro-pneumatic plant installed in 
1906 was among the earlier ones operating 
on this system. It made use of the original 
type of control valve in which air pressure 
was maintained on the piston of the point 
cylinder after the completion of the stroke. 
To maintain air tightness the piston packings 
were leather. Furthermore, although the 
area controlled from the power signalboxes 
of 1906 was, from the outset, fully track- 
circuited, protection of the points against 
inadvertent throwing during the approach 
and passage of a train was afforded by means 
of the old-fashioned locking bars, as in 
mechanical signalling. Considerable economy 
in lever movement was effected, however, by 
designing the mechanisms to operate both 
points and locking bar from one cylinder. 
In the new installation protection is afforded 
by track circuit locking, and the latest type 
of operating mechanism and valve have been 
used, as at York. The valve was described in 
THE ENGINEER at the time of the completion 
of the York installation, in our issue of 
June 8, 1951. It may be added here, how- 
ever, that this valve, known as the style C.P. 
(constant pressure), cuts off the air supply 
as soon as a full operation is complete. 

While in the earlier electro-pneumatic 
plant at Newcastle compressed air was used 
for both point and semaphore signal opera- 
tion, in the new plant it is used only for the 
points. The air main supply system is 
divided into two zones, one fed from a com- 
pressor station at the east end of the signalling 
area, and the other zone from a compressor 
station at the west end. Each compressor 
station houses a main and stand-by elec- 
trically driven compressor. Those at the 


east end are 20 b.h.p. units, each with a rated 
output of 100 cubic feet of air per minute :; 
those at the west end are smaller, 12 b.h.p., 
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with an output of 50 cubic feet of air per 
minute. In the event of loss of air pressure 
in any one air main, zone facilities are avail- 
able whereby the air main system can be 
through-connected to the other zone. The 
power supply for the compressor motors is 
440V, three-phase, 50 cycles, and an alterna- 
tive supply is available in the event of an 
interruption of the main supply. 

In addition to the three power signalboxes 
formerly controlling the station area, there is 
a fourth box—Manors—that has been dis- 
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Fig. 3—Layout of Newcastle Central station from 
1849 to 1906 


pensed with under the new installation. This 
latter box, equipped with a mechanical inter- 
locking frame, was situated on the main line 
to the north, at the junction of the branch to 
Jesmond. To carry out the first stage 
of the change-over, in which the semaphore 
signals were replaced by colour-lights, and 
the older point mechanisms were replaced by 
new ones, temporary fifty-core cables were 
used to “ tee’ into the now-displaced signal- 
boxes from the new cable termination hous- 
ings until the new installation was brought 
fully into service. 

The confined and encompassed nature of 
the railway as a whole in the neighbourhood 
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Fig. 4—Layout of Newcastle Central station as from 


of Newcastle Central station, carried on 
arches and viaducts, gave rise to some prob- 
lems in designing and accommodating the 
various cable terminations housings, and in 
providing adequate space for the main cable 
run. In certain cases new stagings had to 
be built, outrig fashion, outside the parapet 
walls of the viaducts, and in another instance 
a substantial length of wall had to be 
demolished and rebuilt farther from the 
nearest running line. The structural design 
of the control and relay rooms, above and 
between Nos. 9 and 10 platforms, presented 
some interesting problems, particularly in the 
erection sequence ; in the first stages the 
new framework had to be built around the 
existing arched station roof, which, in its 
final form, it supports. 


(To be concluded) 
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Metals 


Arc-melting and induction-melting furnaces now in operation 
at the Sheffield works of Jessop-Saville, Ltd., constitute 
the largest plant outside America for melting in vacuum. 
The furnaces are being used particularly for titanium and 
zirconium, but also for improving characteristics of existing 


steels and developing new alloys. 


CONSUMABLE-ELECTRODE 
vacuum melting furnace now in opera- 


tion at the Brightside Works, Sheffield, of 


Jessop-Saville, Ltd., has a capacity for 
producing titanium ingots up to about 
24 tons in weight, believed to be the largest 
made on this side of the Atlantic. This 
development is the most recent stage in a 
programme dating back some eight years, 
when a vacuum-melting furnace was made 
in the company’s research laboratories 
and used at first for melting steel, titanium 
being in short supply at that time. A later 
step was illustrated in our issue of Sep- 
tember 27, 1957, page 448, when a l-ton 


production furnace was shown, and a brief 


account was given of the preparation of the 
electrode and of the 
action of the process. 
The most recent ad- 
dition to the plant is 
the Heraeus consum- 
able-electrode furnace 
shown alongside. In 
this installation the 
furnace body is a per- 
manent fixture and the 
electrode is charged 
from underneath. Itis 
then welded on to the 
feeder rod, and the 
melt is controlled by 
applying drive to the 
rod, which also carries 
the melting current, 
through sliding vacuum 
seals, from the busbars 
to the electrode. 

The electrode feed 
in either direction is 
controlled by two 
motors acting indepen- 
dently but coupled to 
the ram through a 
differential gearbox. 
One motor tends to 
drive the electrode in 
the downward direc- 
tion and is energised 
from the arc supply, so 
that on short circuit 
it stops driving ; the 
other motor tends to 
drive the electrode in an 
upward direction at a 
predetermined rate. 

Final motion of the 
electrode is thus the 


Vacuum-Melting of 
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resultant of the two effects through a differ- 
ential gearbox. By this means, the disad- 
vantage of inertia associated with a reversing 
motor is eliminated and rapid response to 
correcting signals is achieved. Errors in 
either arc voltage or current are detected by 
a relay and used to operate heavy-duty 
thyratrons which vary the predetermined 
speed of the “* upward ”’ driving motor. 

A further feature of the control equipment 
is that allowance can be made for the differ- 
ence between measured and true arc voltage 
by automatic correction within the controller 
for the voltage drop across the ram, stub, 
weld, and electrode, provided the appro- 
priate constants are known in advance. 

A view of the melt is projected on to the 


Consumable-electrode furnace mounted over charging pit 
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melting desk by a teleoptic system. Furnace 
conditions are continuously recorded so 
that the melting operator can make any 
necessary modifications to control the melt- 
ing to a rigid specification. The furnace 
components (pumps, valves, &c.) are actu- 
ated remotely from a control cabinet. There 
is provision for automatic operation of all 
vacuum equipment, so that, when the furnace 
is closed, evacuation is taken through all 
its stages entirely without supervision. This 
system also safeguards the vacuum equip- 
ment in cases of component failure. The 
arc current is interlocked to all operations 
which, if faulty, could lead to dangerous 
conditions, and a section of the cabinet is 
devoted to early warnings of conditions 
likely to lead to breakdowns so that correc- 
tive action can be taken in advance. 

The vacuum equipment is capable of hold- 
ing melting pressures below one micron. In 
this pressure range the arc is very stable. 
The two pumps fitted for final evacuation of 
the furnace have combined capacities of 
4000 litres per second for air and 10,000 litres 
per second for hydrogen. Titanium ingots 
produced range from 9in diameter, 120 Ib 
to 420 lb, through diameters of 12in, 16in, 
and 20in to 24in diameter, exceeding 24 tons 
in weight. The plant is capable of produc- 
ing zirconium ingots but it is likely that 
initial production will be confined to ingots 
up to 800 1b in weight. Steel ingots up to 
approximately 3 tons in weight can also be 
produced in the same sizes. 

Current for the plant is supplied by nine 
Westinghouse ‘** Wesculite *’ selenium rectifier 
banks of 2000A capacity each. Forced oil 
cooling is provided, with water cooling for 
the oil. 

Over the past three or four years the 
company has devoted considerable study to 
vacuum-melting of steel, one advantage of 
which is that oxygen content can be reduced 
to well below five parts in a million. It has 
now installed a Wild-Barfield/N.R.C. 600 Ib 
high-frequency induction furnace of the 
kind illustrated in our issue referred to above. 
The new furnace, now operational at Bright- 
side Works, is shown above. This unit is 
designed for semi-continuous operation, pro- 
vision being made to accommodate sufficient 
ingot moulds for several heats on the rotary 
mould table, and for recharging the furnace, 
through the bulk-charging hopper seen at the 
top of the illustration, without breaking the 
vacuum in the melting chamber. 


The stainless steel horizontal vacuum 
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chamber is approximately 74ft in dia- 
meter by 9ft long, and is cooled by water 
circulated through copper coils brazed 
to the outside. The refractory crucible, 
heated by the high-frequency melting coil, 
can be tilted by a motor drive for pouring 
into several ingot moulds or castings on the 
rotary table. Provision is made for observ- 
ing ali stages of the process through three 
windows, equipped with shields and wipers. 

The alloy charging mechanism in the 
cylindrical upper chamber consists of a 
2200 cubic inch bulk charging hopper, holding 
300 Ib of material, and four smaller hoppers, 
each of 90 cubic inches and holding a further 
12 Ib of alloys each. Both bulk charge and 
alloys are delivered to the crucible by a 
vibrating feeder through a 6in diameter 
vacuum lock. Alloy buckets are individually 
tripped by solenoids operated from the con- 
trol panel. The vibrator feeds into a chute 
which swings over the crucible and an inter- 
lock is provided which prevents the vibrator 
from operating unless the chute is in position. 
A special pumping line evacuates this 
chamber after it has been recharged with 
material. 

The pumping system is designed to handle 
the gases from 600 Ib of molten charge during 
melting, purifying and alloying. Pneumatic 
operation is provided for all the vacuum 
valves used during the pumping cycle. The 
vacuum system consists of a large 16in dia- 
meter high-vacuum manifold and a 6in 
diameter rough pumping line connected to 
the end face of the melting chamber to allow 
rapid and complete evacuation of the 
chamber. This combined system will pump 
the furnace chamber from atmospheric 
pressure to a pressure of | micron Hg in 
fifteen minutes. 

Power supply for melting is taken from a 
motor-alternator set comprising a B.T.H. 
320 h.p. motor and a 400V, 200kW induction 
alternator giving an output frequency of 
3000 c/s. The set is started locally by means 
of an Allen West auto-transformer starter, 
but all electrical controls required during a 
melt are grouped on the furnace operating 
platform. They include the controls for a 
motor-operated tap-changer which regulates 
the heating voltage, and for adjusting the 
capacity connected for power factor 
correction. 

The furnace will be used for melting tron, 
nickel and cobalt based alloys. Induction 
vacuum melting has made possible the pro- 
duction of alloys which, because they con- 
tained elements which readily oxidised, could 
not be produced by conventional air melting 
methods. One such high-temperature alloy, 
Jessop G.64, contains high percentages of 
aluminium and titanium and can only be 
made satisfactorily in a vacuum-melting 
furnace. The qualities of this material are 
being assessed for stator and turbine blade 
applications. 





Vistr OF Fetix CANDELA TO BRITAIN IN May, 
The British Council, in conjunction with the Joint 
Committee on Structural Concrete, has arranged for 
the eminent architect-engineer, Felix Candela, to 
visit this country in May. Candela combines a 
professorship of design in the Faculty of Architecture 
at the National University of Mexico with the chair- 
manship of the firm of engineers and contractors, 
Cubiertas Ala, S.A., which specialises in the design 
and construction of concrete shell structures. In 
this latter capacity he has designed and built more 
than 120 shell-roofed buildings in Mexico City alone 
an achievement which would seem to qualify him as 
probably the leading exponent of shell concrete 
design in the world. Candela will lecture on “ Ten 
Years of Building Thin Shell Structures,”’ in London 
and several provincial cities. 
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Electronic Components Exhibition 


No. II—( Concluded from page 575 April 10) 
Buyers and technicians from twenty-three countries visited the Radio and 
Electronic Components Show organised by the Radio and Electronic Com- 
ponent Manufacturers’ Federation during the four days it was open (April 6-9). 
The greatest representation from abroad was from France with fifty-one buyers, 
followed by Holland with thirty-eight, Denmark with thirty-two, the U.S.A. 
with twenty-three, Germany with twenty-two and Belgium with twenty-one. 


A final selection of the exhibits is reviewed below. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAI 


RESEARCH 

HE exhibit of the Department of Scientific 

and Industrial Research illustrated the 
work undertaken by the Radio Research 
Station at Slough, Bucks, in investigating the 
effects on radio wave propagation of the 
refractive index of the lower atmosphere. 
The refractive index is a measure of the 
property of the air which produces bending 
of radio waves. Under certain meteoro- 
logical conditions the strength of an ultra- 
high frequency signal at a receiving station 
beyond the horizon is considerably influenced 
by the atmospheric structure and the varia- 
tion of the refractive index. Earlier methods 
of measurement have produced only limited 
information on this feature of the lower 
atmosphere and it is hoped that airborne 
experiments will fill in the gaps in existing 
knowledge. 

The first stage in this research took place 
at Slough about a year ago, when construc- 
tion was begun of a microwave refractometer 
which could be installed in a “ Hastings ” 
aircraft. Equipment proving flights followed, 
during which the apparatus was tested under 
varying conditions, and the investigators are 
now flying with the Meteorological Research 
Flight of the Air Ministry, by whom the 
experimental facilities in ** Hastings” air- 
craft (Fig. 7) were arranged. Studies are 
carried out at heights up to at least 10,000ft. 

The experimental technique depends on 


the changes produced in the resonant 
frequency of a microwave cavity by changes 
in the refractive index of the enclosed air. 
A test cavity, open to the atmosphere, is 
located outside the fuselage of a ‘* Hastings ~ 
aircraft at a point where turbulence created 
by the aircraft itself is negligible. A 
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Fig. 8—Principle of airborne refractometer—D.S.LR. 


sealed cavity in the refractometer serves as a 
reference cavity having a fixed resonant 
frequency. As seen in Fig. 8, the frequency- 
modulated output from a klystron oscillator 
is applied to the two cavities. Voltage pulses, 
derived from crystal detectors connected to 
each cavity, are used to trigger a multi- 
vibrator circuit, which in turn produces a 





Fig. 7—Installation of instruments in ‘* Hastings ’’ aircraft for recording changes in the refractive 
index of the air—D.S.LR. 
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rectangular waveform. The variation in the 
width of this waveform is directly propor- 
tional to the variation in the refractive index 
of the air passing through the test cavity. 
The average voltage of the rectangular wave- 
form is applied to a photographic type 
recorder. 

Variations can be made in the sensitivity 
of the instrument to record either the large 
fluctuations extending over a considerable 
height or the smaller variations which occur, 
for example, in or near clouds. Compared 
with conventional methods, this instrument 
can record rapid fluctuations, but a new 
model now being made at Slough will have 
an even shorter response time. 

The technique described was first developed 
by scientific workers in the United States. 


CATHODEON, LTD. 


A forthcoming reduction from 50 to 
25 ke’s in the channel width for mobile radio 
services has placed still higher importance on 
accurate frequency control. The miniature 
crystal oven iilustrated in Fig. 9 is made by 
Cathodeon Crystals, Ltd., Linton, Cam- 
bridge, specifically for mobile applications. 
The unit accommodates one Cathodeon 
Type 2M crystal unit (available from 800 ke's 





Fig. 9—Miniature crystal oven for mobile radar 
cquipment. Height above chassis is 24in—Cathodeon 


to 100 Mc/s) and can be set to maintain 
any temperature from -~;40 deg. to +85 
deg. Cent. in an operating temperature 
range from --20 deg. to +80 deg. Cent. 
Within this range the bi-metallic control 
switch operates within +2 deg. Cent. of the 
setting-up temperature. The oven consumes 
4-6W and operates on a 6V or 12V supply. 
If fitted with a Cathodeon | Mc;s crystal 
unit, Type 2MR, the oven can be used as a 
secondary frequency standard. 

The company has also introduced a new 
plug-in sub-miniature crystal unit, 2MM, 
matching in size transistors and other sub- 
miniature components. These crystals are 
now available in the range 5 to 75 Mc's. 


BRAYHEAD (Ascot), LTb. 


To meet the need of reception on new 
television channels, a series of turret tuners 
adaptable to numerous home and overseas 
requirements was shown by Brayhead (Ascot), 
Ltd., Full View Works, Kennel Ride, Ascot, 
Berks. In addition to normal U.K. channel- 
ling, they can be provided with channels 
for F.C.C. or C.C.1.R. systems, or for other 
special channels obtaining in overseas coun- 
tries. All three tuners employ a common 
chassis of the type shown in Fig. 10. Only 
the bottom portion of the three-piece cover 
need be removed for access to the channel 
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biscuits. The PB-! tuner has a ten-position 
rotor. Tuners PB-3 and PB-4 have been 
developed jointly by Plessey and Brayhead 
to provide, within similar dimensions to the 
PB-1, fourteen and eighteen channels respec- 
tively. Thus receiver chassis, tooled to accept 
the PB-1, can be fitted with the new PB-3 
or PB—4 tuners, providing in the one case 





Fig. 10—Turret tuner for TV. receivers, incorporat- 
ing R.F. amplifier and oscillator-mixer stages— 
Plessey-Brayhead 


for all thirteen television channels plus an 
F.M. sound position, and in the other for 
thirteen television and four F.M. channels, 
with an additional position for the eventual 
use of a u.h.f. adaptor should this be desired. 

All tuners embody a cascode amplifier 
with bridge neutralisation of the input circuit 
and a series peaking coil. Automatic gain 
control can be applied to the cascode stage 
without unduly affecting the response shape. 
The basic PB-3/4 tuner employs a capacity 
coupled input circuit specially developed to 
provide efficient operation on all channels. 
Signals are fed to this circuit via a printed 
i.f. filter, isolating components or balun 
transformer according to requirements. An 
inductively coupled input circuit can be 
supplied alternatively. Bandpass coupling to 
the mixer and capacitive oscillator injection 
are employed. Screen neutralising raises the 
input impedance of the mixer on the higher 
channels. The basic tuner employs a 
capacitance-coupled output circuit, although 
link coupling is available. 

Extra contacts can be provided on channel 
biscuits of the PB-3 and PB-4 tuners for 
aerial switching, sensitivity switching, or to 
meet future eventualities such as u.h.f. or 
multi-system operation. 


FERRANTI, LTD. 


Two new ferrite isolators and a ferrite 
switch were shown by Ferranti, Ltd., Kings 
Cross Road, Dundee. Operation of the 
isolators (unidirectional attenuators) is based 
on the gyromagnetic resonance absorption 
effect. Two ferrite strips are placed along the 
broad waveguide walls at a position where 
the microwave magnetic field is circularly 
polarised, and a transverse d.c. magnetic 
field is supplied by a permanent magnet. 
For one direction of propagation, the micro- 
wave magnetic field is circularly polarised in 
the same sense as the electron spin precession 


609 


in the d.c. field, and for the other direction is 
in the opposite sense. The result is that at 
the gyromagnetic resonance frequency there 
is a large absorption of power in one direction 
and very little in the other. The non-recipro- 
cal effect is enhanced by dielectric loading of 
the waveguide. 

The Ferranti 2FX-band ferrite isolator is 
designed for operation up to an incident 
peak power level of 100kW (or 200kW in a 
pressurised line) and a mean power level of 
250W. The isolators can be tuned to fre- 
quencies between 8250 and 10,000 Mc)s, 
covering a band width of -+-5 per cent about 
the centre frequency. For the S-band a 
high-power water-cooled isolator (2F/10) 
has been introduced. Peak incident power 
level for this unit is 2-5MW (in a 
W/GI1O0 line pressurised to 2 atm.) and mean 
power level 2-5kW into a load mismatch of 
better than 2:1. Frequency bandwidth is 
/5 per cent with centre frequency 2500 
3000 Mc/s. A cooling water flow of 1000 
cubic centimetres per minute is required. 

The ferrite switch, 3F/1, also makes use 
of the Faraday rotation effect exhibited by 
ferrite materials in the presence of a mag- 
netic field. It is designed to operate in the 
frequency band 9100 to 9900 Mc/s and 
provides a maximum attenuation of 30 dB. 

An axial magnetic field is produced in the 
ferrite-loaded circular waveguide section by 
current flowing through a concentric solenoid. 
In operation, two sections of waveguide 16 
are bolted against the flanges of the switch, 
the two sections being in the same plane. 
A TE,» mode in the input rectangular guide 
launches a TE,, mode in the circular wave- 
guide of the switch, with the electric vector 
parallel to the narrow walls of the rect- 
angular waveguide. When the magnetic 
field is of such a magnitude that 90 deg. 
rotation of the plane of polarisation is 
produced, the microwave field cannot be 
propagated in the output guide, which then 
looks like a short circuit to the incident field. 
The field is therefore reflected, undergoing a 
further 90 deg. rotation in the same direction, 
and arrives in the same plane as the incident 
wave at the input face of the switch so that it 
can be propagated back along the input 
guide. 

To increase switching speed, the solenoid 
is wound in two sections, thus reducing 
capacitance, while the switch body is slotted 
to minimise eddy current losses. The slot is 
bridged by a thin metallic film with dielectric 
backing in order to eliminate radiation. 

By applying a current pulse of suitable 
magnitude to the solenoid, the switch acts 
as a pulsed reflective attenuator, applicable 
to aerial switching. The device can act 
similarly as a controlled calibrated attenua- 
tor, providing a method of a.g.c., and as an 
amplitude modulator if a suitable periodic 
current waveform is applied to the solenoid. 
This latter application permits detection of 
microwave signals at audio frequencies with- 
out the frequency-modulation introduced by 
modulation of a klystron control grid or 
reflector. 


MATERIALS HANDLING CONFERENCE.—The first 
international conference of the Institute of Materials 
Handling is to be held in London at the Waldorf 
Hotel from Wednesday, May 6, till Friday, May 8, 
next. The conference will be opened by Sir Edward 
Beddington-Behrens and amongst the subjects dis- 
cussed will be * The Role of Containers and Pallets 
in International Transport,” ‘ Material Handling 
and Ships,” “* Material Handling in the Manufactur- 
ing Industries,” and “ Handling in Warehouses.” 
Speakers from a number of countries will take part 
in the discussions and visits to several industrial 
establishments have been arranged to amplify the 
work done at the meetings. 











Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


FAIRLIE LOCOMOTIVES 


Six,—I have just been reading, rather late, 
Mr. R. A. S. Abbott’s article in Tu! 
ENGINEER for December 5, 1958. In 1941, 


to the best of my knowledge and belief, the 
Eritrea Railways were operated by Fairlie 
type locomotives. Whether these locomotives 
are still working | would hesitate to say. 
As far as I know, the Eritrea Railways, 
although an Italian State concern, were 
originally built and equipped by an English 
company. 

N. CHARLTON 
Middlesbrough, 

Yorkshire, 
April 7, 1959. 


LAUNCHING BALLISTIC MISSILES 
FROM SHIPS 
Sir,—Since I wrote to you at the end of 
1957 I have noted a succession of leading 
articles devoted to the weapons of the nation’s 
defence, but | do not recall that in any one 
of them there can be found evidence to sup- 
port the bald assertion you made on April 10 : 
“ Britain neither needs, nor can she afford, 
to build ships whose sole purpose is to launch 
ballistic rockets.” I submit, Sir, that all that 
has become known in the intervening fifteen 
months has reinforced my contention that a 
mobile launching platform would be less, 
not more, costly than fixed emplacements, 
when, as must be the case in Great Britain, 
their location is known to the intended 
target. It cannot have escaped your attention 
that, because of the monstrously slow reaction 
time of the “* Blue Streak,” it will be necessary 
to provide it with “ hard ” launching sites 
imagine the cost of an elevator to lift 50-ton 
objects 140ft, embedded in a monolithic 
cast of concrete—and that, since the launch- 
ing sites can easily be kept under radar sur- 
veillance, it is now proposed to include e.c.m. 
in the precious payload. In contrast, sea- 
borne carriers would need no protection 
from surprise attack: on the contrary, 
intense efforts to find and fix them would, 
perhaps, be a pointed warning of impending 
danger. Further, since they might be 
beached anywhere from the Persian Gulf to 
the North Cape, the interception of their 
missiles, even if discharged “ gunfire,” is 
not going to be cheap, even if it is possible. 
One difficulty has made itself apparent to 
me during the long interval in which I have 
been hoping to see some sign of enlighten- 
ment at decision-making levels : the launch 
crew would have only about four hours to 
find a really accurate azimuth reference—l 
would hope that star tracking, which, with 
modern equipment, is possible in daylight, 
would meet this requirement, but | admit | 
have not asked the instrument makers to 
tender for adequate equipment. 
Another highly relevant consideration in 
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this context, | submit, is the now indisputable 
existence of political difficulties in establishing 
launching bases when to do so is merely to 
create a target for the ir.b.m. already 
deployed. If only two countries in Europe 
are prepared to accept United States missiles, 
it is more than doubtful whether any possi- 
bility exists of deploying ‘ Blue Streak ” 
outside the confines of this island. Since it is 
now irretrievably cast as a few-off, high-cost 
weapon, it appears to me to compare more 
unfavourably than ever with the many 
L.S.T.-like vessels that could be procured at 
the same cost to deploy the less costly 
“ Thor” or “Jupiter.” And cancellation of 
this weapons system might fake available a 
handful of useful boosters for research in, or 
even beyond, the upper atmosphere ! 
** HINCHCLIFFE * 
London, 
April 13, 1959. 

[Our apologies are due to “ Hinchcliffe.” 
The words he quotes appeared in a leading 
article confined to a discussion of submarines; 
we should have made it clear that it was only 
to that class of ship we were referring. We 
feel the less repentant in that “* Hinchcliffe ” 
has thus been offered (and has taken) the 
opportunity to stress again the advantages of 
launching ballistic missiles from surface ships. 

Ep., THE E.] 


Book Reviews 


Ensembles Mesurables Et Probabilisables. 

By Proressor D. DuGurt. Dunod, Editeur, 

2, rue Bonaparte, Paris(6e). Price 

Fr. 850 
Tuts book is the first of a collection under the 
title : ‘* Probabilités, Statistique, Recherche 
Operationnelle,”” under the general direction 
of Monsieur Georges Darmois, Membre de 
l'Institut, Directeur de Institut de Statistique 
de l'Université de Paris, who defines the 
main object as follows: ‘To bring the 
contributions of mathematics to bear on 
problems in the real world.” 

In regard to the work under review, 
Monsieur Darmois stresses the following 
point: ‘Although it may appear a little 
remote from the concrete, it is intended to 
show the immense and fundamental role 
played in the theory of measure by Emile 
Borel and Henri Lebesgue, two great mathe- 
maticians who always kept in close contact 
with reality.” 

The subject leads us to reflect on this 
notion of the measure of which is 
absolutely fundamental in the calculus of 
probabilities, since without such a notion it 
is impossible to give a definition of prob- 
ability which does not, when applied to real 
problems, lead to a number of inconsistencies 
and paradoxes. We recall the weaknesses 
of the definition : the number of favourable 
cases divided by the number of possible 
cases. The book, which reconstructs the 
line of thought of Emile Borel and Henri 
Lebesgue, is in five chapters. 

The first chapter summarises a certain 
number of definitions and fundamental 


sets, 
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notions on linear point sets, and introduces 
the symbolism used in operations on sets. 

Linear sets are expounded as well as the 
notion of a limit point which leads, with the 
Bolzano-Weierstrass theorem on bounded 
infinite sets, to the notion of derived set ; 
and the notion of denumeration and of one- 
one correspondence which leads to that of 
the power of a set. The chapter also gives 
the important Borel-Lebesgue theorem on 
the covering of a bounded closed set E 
by a finite number of intervals when every 
point of E is interior to an interval belonging 
to an infinite family. 

The second chapter is devoted to the 
measure of sets. Three definitions of measure 
are given in succession : 

(1) In the sense of Riemann (R measure), 
linked with the existence of the Riemann 
integral of the characteristic function of the 
set. 

(2) In the sense of Borel, linked with a 
process of generation of sets starting with 
open intervals. 

(3) In the sense of Lebesgue, based on the 
notion of an open set, which also pre- 
supposes the definition of interior and 
exterior measure along with a zero measure 
of a set contained in a segment. 

[his last definition, which is the most 
general, makes it possible to establish a 
certain number of theorems on the algebra 
of sets (sum, intersection and limit of 
measurable sets). 

Chapter three revolves round the Lebesgue 
integral and the properties of functions 
which are integrable in the sense of Lebesgue 
integrable L. The Lebesgue integral is 
defined and related to an integral of Riemann 

Stieltjes sort. Its properties are compared 
to those of the Riemann integral. In order 
to show that every function integrable R is 
also integrable L, a certain number of 
theorems on the limit function of a sequence 
of functions, defined on a Lebesgue measur- 
able set or themselves measurable L, are 
proved (in particular, Egoroff’s theorem). 
Finally, it is proved that the functions 
obtained from measurable functions by the 
operations of addition or multiplication are 
themselves measurable. 

On the other hand, Zermelo’s axiom of 
choice makes it possible to define on the 
circle of sets which are not measurable L. 
To conclude, the notion of a point of con- 
densation and the properties of sets which 
stem from it leads to a proof of the Cantor- 
Bendixson theorem on the structure of a 
closed set. 

Chapter four approaches the real world, 
since, with the help of concepts already 
established, it tackles “‘ probabilisable ”’ sets. 
Length has hitherto been taken as the most 
natural form of measure, being the important 
role played by open intervals, but it must be 
admitted that this choice was not necessary 
for one can substitute for it a function F, 

which by analogy with length must be 
monotonic, non-decreasing, bounded and 
defined everywhere. Under certain con- 
ditions of continuity, it then becomes possible 
to define “‘ probabilisable ” sets according to 
F (a distribution function). 

F is decomposed into three parts, a jump 
function, an absolutely continuous function, 
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and a function, varying on a set of measure 
zero. Cantor's ternary set makes it possible 
to illustrate this last kind. On the other 
hand, the same Cantor set makes it possible 
to show that there exist sets measurably L 
but not probabilisable. 

The Lebesgue-Stieltjes integral, which is 
met so often in the calculus of probabilities, 
is introduced under its most general form, 
Starting from functions measurable B. A 
theorem due to Reisz and Lebesgue shows 
the scope of this functional. Finally, the 
support of a measure is defined by the 
distribution function and from this is deduced 
the properties of the addition of two random 
variables in the form of a vector sum of 
supports. 

The last chapter deals with the rarefaction 
of sets of measure zero and with the work 
done by Emile Borel in this field. Two 
processes of construction of sets of measure 
zero are given : 

(a) By the series of intervals of con- 
tiguous inclusion and 

(b) By the series of intervals of inclusion 
overlapping the one on the others. 

The rapidity of convergence of the series 
gives the rarefaction 


— I 
(example of numbers approachable within qn }. 


There follow two special theorems relating 
to the vector sum of the sets of measure zero 
generated by the exclusion of middle inter- 
vals, which introduce two notions due to 
Emile Borel generalising the scope of the 
results following from these theorems. These 
two notions are logarithmic rarefaction and 
relative minimum rarefaction which expresses 
in some manner the relative gap left by the 
exclusion of the middle interval. 


Advances in Inspection Techniques as Aids to 
Process Control in Non-Ferrous Metals 
Production. Monograph and Report Series 
No. 24. Institute of Metals, 17, Belgrave 
Square, London, $.W.1. Price 30s. 

THis book is likely to prove fascinating to 

many practical engineers and metallurgists, 

and the Institute of Metals is to be con- 
gratulated on making it available. It covers 
much that is fundamental to mass production 
and high-pressure engineering. On_ the 

occasion of its annual meeting in May, 1958, 

the Institute of Metals held a symposium 

in London at which a general discussion 
followed the presentation of eight papers. 

These papers have now been gathered together 

in this 102-page quarto monograph which 

thus records the proceedings. They com- 
menced by considering automatic gauge 
control in rolling mills. After briefly present- 
ing the theoretical background to the 
problems of automatic gauge control 

(A.G.C.), which has been developing in 

rolling mills during the past twenty-five 

years, an account was given of installations 
which have been made of the Davy-United, 

B.1.S.R.A. system on reversing and tandem 

mills. Dr. R. B. Sims concluded that when 

fully developed for hot mills, A.G.C. would 
bring very considerable benefits in gauge 
savings on hot rolled products and in easing 
the rolling problems at the cold mills. In his 
paper on “ The Accuracy of Strip-Thickness 

Measurement by Beta and Gamma Absorp- 

tion,” E. B. Bell considered fundamental and 

operational accuracy limitations. In par- 
ticular he referred to statistical variations, 
detector sensitivity variations, electronic drift, 
movement of absorber, and variations of 
these errors over the range of the instruments. 

Carlisle and Wilson’s paper reviewed non- 
destructive measuring techniques developed 
for use On continuous steel strip processing 
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lines. Coating thickness is measured by 
X-ray fluorescence while strip width and 
thickness is controlled and pinholes and 
laminations detected in the steel. In the 
steel strip finishing and tinplate industry 
instrumentation and automatic control must 
be closely integrated with research into 
process technology because developments 
in the technology of the process may radically 
affect, and may even eliminate, the need for 
automatic quality control of a product. 

Turning now to light alloys, Harris and 
Crowther recorded that the increasing use 
of ultrasonic testing in final inspection, and 
at earlier stages in processing, has led to a 
marked improvement in the quality of high- 
strength aluminium plate, extrusions and 
forgings. Some experience with copper alloys 
is also reported. Sooner or later as such 
novel techniques become widespread, the 
need for standards arises, so it should be 
noted that the D.T.D. Specification is 
expected to cover the inspection of extruded 
and forged aluminium alloy bar with appro- 
priate provisions. A paper on “ Instru- 
mentation in Ultrasonic Flaw Detection,” by 
D. G. W. Claydon, then followed, giving the 
aspects of the problem most widely appre- 
ciated among engineers. Then came N. B. 
Harvey’s paper on the use of a search-coil 
apparatus for eddy-current testing of copper 
and its alloys. The main uses of the instru- 
ment in the quality control of copper and its 
alloys are for the direct measurement of 
electrical conductivity, the quantitative deter- 
mination of small additions of a second 
element to copper, and the indirect measure- 
ment of tensile properties in age-hardening 
copper alloys. Sorting of scrap and flaw 
detection are other employments for this 
instrument. 

Next in “‘ The Inspection of Tubes for 
Flaws and Variations in Thickness,’ Robin- 
son and Perriam described the practical 
application of eddy-current inspection tech- 
niques for inspecting condenser tubes after a 
period of service as well as for detecting 
flaws in tubes during manufacture. R. 
Halmshaw described methods which have 
been advocated for reducing the cost of 
radiography and of increasing its speed, 
namely, fluoroscopy, electronic image inten- 
sifiers, miniature film recording techniques, 
use of X-ray paper, Xeroradiography, iono- 
graphy and scanning with counters. 

Reverting to the light alloys, Ransley, 
Talbot and Barlow described an instrument 
for measuring the hydrogen gas content of 
aluminium alloys during melting and casting. 
The instrument finally evolved depends on 
the circulation of a small stream of nitrogen 
through the metal and difficulties were 
encountered in the construction of the probe 
inserted into the molten metal. Still another 
aspect of the problem was described by 
Milbourn and Gidley in detailing the use, as 
aids to process control, of self-recording 
spectrometers. The rapid availability which 
they permit of accurate analytical results on 
aluminium alloys has allowed full composi- 
tional control of the casting process to be 
established. Control of copper alloys, while 
not yet so complete, has been effected in 
respect of several constituents. 

The book concludes with sixteen pages 
which record a morning and afternoon 
general discussion which engineers may well 
find to be illuminating. With electrolytic 
tinplating speeds going up to 2000ft per 
minute and delivery speeds on tandem mills 
rolling tinplate base or light gauge steel strip 
commonly 5000ft per minute, inspection 
will certainly need all the aid possible from 
modern techniques such as those here 
described. 
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Obituary 


J. H. O. BUNGE 


THE death occurred on April 9, at the age of 
82, of Mr. Julius Hendrik Otto Bunge. He 
will be remembered principally as an enthu- 
Silastic exponent of the Thames barrage 
project, and he was in fact the secretary of 
the Thames Barrage Association, a body 
which was particularly active before the war, 
and which ceased to exist only quite recently. 

Julius Bunge was born in Holland. His 
early career in mechanical engineering, when 
he was concerned with steam turbines, 
pumps and waterworks plant, was spent in 
the U.S.A. Later, however, he held mana- 
gerial positions with various firms in the 
glass industry in Holland and then from 
1918, in this country ; he was especially 
interested in glass machinery. He became a 
member of the Institution of Mechanical 
Engineers in 1927. 

In the early 1930s Bunge became organis- 
ing secretary of the Thames Water Bus 
Company, and then secretary of the Thames 
Barrage Association. Support for the pro- 
posed barrage became so strong that a public 
inquiry was arranged, just before the war. 
It was never held, however, because the 
Committee of lmperial Defence opposed the 
scheme because of its vulnerability to bomb- 
ing. However, Bunge’s book “ Tideless 
Thames in Future London” was published 
in 1944. He set out all the arguments for the 
barrage, and answered his critics quite fully 
in this book. In many ways it is a pity that 
Bunge or his Association are not active 
to-day, for the barrage is once again a live 
subject, following the Waverley Committee’s 
recommendation that a barrier should be 
provided across the river to stop the pene- 
tration of storm surges. That is only one 
new factor however, since a great deal of 
research on pollution and the hydraulic 
behaviour of the river has now been done, 
and a large-scale hydraulic model of the tidal 
Thames has been built. Thus many of the 
pre-war controversies could now be resolved 
scientifically. It may well be that Bunge’s 
ideas will still find enthusiastic advocates in 
the future, and that, like many innovators, 
he proposed them twenty or thirty years 
too soon. 
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Aircraft Engineering in the United 
States of America 


On Wednesday last week, Mr. Donald W. Douglas, Jnr., president of the Douglas 

Aircraft Company founded by his father, gave to the Graduates and Students 

Section of the Royal Aeronautical Society @ lecture entitled ** The American 

Aircraft Industry,” and subsequently answered questions from the members. We 

reproduce part of the proceedings and a picture of a recent Douglas product, 
D.C.-8 airliner. 





ROM January, 1954, to January, 1957, 

the aircraft and parts industry increased 
its employment of scientists and engineers 
assigned to research and development pro- 
jects by 105 per cent. In the same period, 
the industry and its suppliers increased 
scientific and engineering personnel by 75 per 
cent, while all industries increased such 
talent by only 30 per cent. 

Equally dramatic are the innovations in 
manufacturing methods. We are using tools 
undreamed of a few years ago and working 
with materials on a regular basis which were 
then only laboratory samples. We are 
designing tools to handle whole new families 
of materials, at the same time that we are 
developing the materials themselves. 

An interesting example is beryllium. At 
Air Material Command Headquarters near 
Dayton, Ohio, nearly half of the world’s 
supply of sheet beryllium suitable for aircraft 
use is stored. 

Beryllium is six times stronger than steel, 
on a strength-to-weight ratio, weighs about 
one-third as much as aluminium and will 
maintain its properties at 1200 deg. Fah. 

An intercontinental missile constructed of 
beryllium could be fired into outer space, 
far above its presently designed altitude, 
using to-day’s power plants. The exceptional 
stiffness of beryllium would simplify the 
complicated I.C.B.M. guidance system, since 
the missile would be completely rigid in 
flight without the flexing and rippling allowed 
by the softer materials used to-day. The 
guidance system would not, therefore, have 
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to correct and recorrect for each 
change in direction. 

A Mach 2:5 fighter made of beryllium 
would weigh 16,000 Ib less than the same 
fighter fabricated from steel. Translated into 
operating capabilities, this means the beryl- 
lium aircraft would have an 8 per cent 
superiority in altitude and a range increase 
of 16 per cent, aside from its great heat- 
resistant properties. 

Now, why don’t we use beryllium in air- 
craft and missiles to-day ? 

First, this ** stockpile *’ of sheet beryllium 
at Dayton is kept in a filing cabinet. Aside 
from the supply problem, there are other 
serious disadvantages. It is highly toxic ; 
machining operations would require a really 
effective evacuation system to protect 
workers. Beryllium is as difficult to machine 
as glass would be, and abrades all known 
cutting tool materials. Bending a piece of 
beryllium is as difficult as bending a sheet of 
plate glass. 

Cost is another serious problem. Beryllium 
would cost about 200 dollais a pound or more 
installed on an aircraft or missile frame. 
This is more than £4 an ounce. 

Bringing beryllium out of the laboratories 
and on to the production lines is just one of 
the hundreds of problems faced by the 
industry to-day. 

For instance, the problems of machining 
are immense. Only 12 per cent of the total 
manufacturing effort of a World War Il 
fighter aircraft consisted of machining opera- 
tions. This requirement has increased to an 
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estimated 30 per cent for some of to-day’s 


combat planes. There apparently exists an 
almost linear relationship between machining 
hours per aircraft pound and the Mach 
number of the vehicle. A very high per- 
formance aircraft could require as much as 
three machining hours for each airframe 
pound, or even more. This amount of 
machining is obviously prohibitive. 

New methods of machining are proving of 
great value in solving manufacturing prob- 
lems. Chipless processes, including chemical 
milling, electro-grinding and electro-spark, 
electrolytic and ultrasonic techniques are 
among the most successful: all of these 
utilise One Or more mechanical, chemical or 
electrical phenomena to remove metal. 

The U.S. Air Force is supporting a project 
to determine the feasibility of ultra-high- 
speed machining of the new hard materials 
at from 30,000 to 50,000 surface feet per 
minute. One test of this theory of high-speed 
machining is interesting. A fool bit was 
fired from a rifle at a workpiece to study the 
cut and plastic deformation. It is unlikely 
that we will be machining metal by firing it 
from a cannon, but then I wouldn't bet 
against it. 

Actually, the use of explosives as a machin- 
ing technique is being developed now. 
Basically, the explosive method releases 
energy from a powder charge at such a high 
rate that the metal is punched or formed 
before it knows what happened : it is used 
to work materials so tough or brittle that 
they cannot be handled any other way. 

Another major manufacturing improve- 
ment is the numerical control of machine 
tools. One major aircraft manufacturer has 
described this as the most radical in the life 
span of his company. 

Studies indicate that numerically controlled 
tools will show a performance from three to 
ten times as great as conventional production 
methods. There are other benefits, such as 
less set-up time, greater accuracy of dimen- 
sions, elimination of human error and less 
material scrap. Numerical control is being 


widely adopted throughout the aircraft 
industry to produce a better part more 
economically. 


Even the oldest form of the metal working 
art—casting—has been improved. We are 
experimenting with pure ceramic materials 
which are fired and glazed under very high 
temperatures to produce a mould of great 
accuracy and a finish as smooth as the best 
chinaware. 

The casting process offers the best chance 
to produce a part that will closely approxi- 
mate the finished part. This cuts down the 
amount of machining required and permits 
the use of more general-purpose machines, 
rather than the huge, specialised machines 
required to finish crude castings. For 
example, a landing gear door made from a 
one-piece casting replaced fifty-five stamp- 
ings held together by more than 1600 rivets. 
In another case, a landing gear fork was 
made from a single casting which was 5 per 
cent stronger and 25 per cent lighter than the 
three forgings formerly required. 

Jewel bearings, which are a vital part of 
our advanced guidance and control systems, 
provide an example of our efforts to improve 
manufacturing methods. During World 
War II, Switzerland was our only source of 
supply for jewel bearings. Getting the bear- 
ings out of Switzerland was a cloak-and- 
dagger exercise that rivalled the Hollywood 
versions of undercover warfare. Now we 
have mechanised the production of synthetic 
jewel bearings to a point where we are able 
to produce 55,000 blanks in an eight-hour day 
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with one machine, compared to a former rate 
of production of 300 to 400 a day by one 
person. 

We are exploring thousands of avenues in 
our search for new materials, as well as new 
manufacturing methods—and materials and 
methods are interdependent. 

This is illustrated by sandwich materials— 
thin-gauge sheet metal exteriors with honey- 
comb or corrugated cores—which have solved 
the problem of a structural material with a 
favourable strength-to-weight ratio. Sand- 
wich materials are being extensively used and 
we are trying to develop automatic fabrication 
machinery to lower the cost. 

Some of the new exotic materials we are 
concerned with to-day are zirconium, nio- 
bium, palladium, lanthanum, and columbium. 
We also are at work with radioactive isotopes 
to study the changes that occur in basic 
metals when they are subjected to nuclear 
radiation. Tungsten may be changed to 
some yet-unnamed material that will have 
greatly enhanced properties. We have to-day 
ninety-eight elements and more than 300 
isotopes for creating new materials. 

New processes and new materials have 
required the construction of specialised 
research and development facilities. These 
have been and are being constructed for 
almost every phase of weapons systems 
development, testing and manufacturing. For 
example, we have had to build facilities to 
test rocket power plants with thrusts of 
1,000,000 Ib and other facilities to conduct 
research on ion propulsion units which 
develop only '/4999 |b of thrust : this appa- 
rently insignificant force has tremendous 
significance in frictionless space. 

Here is what the design engineers con- 
sidered in constructing some of our new 
facilities. 

First, new foundations for the assembly 
rooms had to be built within the main factory 
to still vibration effects from other plant 
operations and from street traffic. 

Plumbing and wiring had to be arranged so 
that maintenance could be handled from 
spaces between the ** clean ”’ rooms. 

Overhead lighting had to be designed flush 
to the ceiling. Since maintenance workers 
cannot be permitted in the clean rooms, there 
had to be provided a crawl space in the roof 
for bulb replacement. 

Elimination of dust particles in the rooms 
called for an atmospheric control system 
which utilises charcoal filters. This system 
ensures that 99-8 per cent of airborne 
particles larger than twelve-millionths of an 
inch are excluded from air entering the rooms. 

Temperature in the rooms had to be 
constant ; not more than 2 deg. variations 
could be allowed, and in one case this was 
reduced to | deg. In this critical room, 
normally occupied by four men, the accidental 
entry of more than one additional worker 
could cause a disruption of the rigid tem- 
perature control system because of body heat, 
and production would have to be halted 
temporarily. 

To forestall dust collection, the interiors 
of these rooms could have no corners ; they 
had to be rounded off. Walls and ceilings 
were covered with a special vinyl sheeting 
that must be washed every other day. The 
work benches, built of stainless steel, were 
extended from the walls in a cantilever design 
to eliminate leg supports, another possible 
source of dust collection. The floors must 
be cleaned daily by a special wet vacuuming 
process using liquid freon. 

Clean room design called for construction 
of air locks, through which parts to be 
assembled are passed. These parts must be 
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cleaned prior to their entry into the assembly 
room ; they must also be polished and 
examined under 45-power microscopes to 
permit detection of infinitesimal metal burrs. 
Dental drills are used to eliminate such burrs. 

Once inside the assembly room, the parts 
are cleaned again by ultrasonic vibrations in 
water and detergent solutions. After the 
final cleaning, the parts are not touched 
again by human hands ; they are handled 
mechanically by tweezers and medical-type 
tongs. These tools are subjected daily to the 
same cleaning process. 

Along with these precautions, equal care is 
taken to ensure that working personnel 
entering the assembly rooms do not introduce 
dust. Entry is made in two stages. The 
worker must first doff street clothing and 
scrub his face and hands. He then enters a 
final dressing room where he puts on a 
** flying suit,” a hair covering and shoe boots, 
all made of lint-free nylon. Next, he passes 
through an “air shower,” which removes 
loose particles of matter. 

Such employees are carefully screened. A 
worker with dandruff, for instance, would be 
eliminated. 

Conventional blueprints and paper pads 
for noting data are not allowed in the clean 
rooms, because the paper might shred. Paper 
has been replaced by special plastic sheets. 
At the same time, the pencil has been 
eliminated in favour of the ball-point pen, 
because tiny pieces of graphite might find 
their way into a gyro assembly. 

In the earlier stages of manufacture of a 
missile component, where there is less need 
for these extreme precautions for cleanliness, 
there are other problems. For instance, the 
precision and tolerances of each part are 
such that, by comparison, a watch factory 
would look like a locomotive repair shop. 
Measurements in tenths of thousandths of an 
inch are crude and completely unacceptable 
for some parts. The scale is in fractional 
millionths of an inch. 


DISCUSSION 


We give in condensed form a number of 
the questions and the corresponding answers. 

Were the fiscal policies of the most import- 
ant customer, the United States government, 
suited to the purchase of the products of the 
aircraft industry ? Mr. Douglas knew of no 
manufacturer satisfied with these policies : 
they are adverse to the industry. Renegotia- 
tion was an example of a harmful practice : 
manufacturers were expected to depreciate a 
building over thirty-three years, which was 
unrealistic. The industry would need to 
increase progressively the amount of research 
and development done, and hence it was 
vital to make profits on current work. 

Would a supersonic airliner be forthcom- 
ing without government financing ? Douglas 
have always produced commercial aircraft 
with their own money. Considerations of 
attainable lift/drag ratios rendered M.3 the 
minimum supersonic cruise for long-range 
aircraft, and it appeared to Mr. Douglas 
that civil aircraft of this performance were 
ruled out by the limitations in manufacturing 
techniques discussed in the lecture. Tyres 
for landing wheels, seals and hydraulic 
fluid for such aircraft all appeared imprac- 
ticable. The company had spent 200 million 
dollars on the D.C.-8, but a supersonic airliner 
would cost it 2000 million dollars; just as the 
D.C.-4 had progressed through the D.C.-6 
to the D.C.-7, so he expected the D.C.-8 to 
develop with the needs of the airlines. In 
addition, it might well be that ballistic 
vehicles of roughly M.15 performance would 
prove easier than the high-speed aeroplane. 
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Since the airlines might not have paid off 
their purchases of the immediate future until 
1970, was there any prospect of another 
generation of subsonic transports appearing ? 
There were probably enough large jet air- 
craft already in existence, but new small jet 
designs might appear. 

What prospects were there for the heli- 
copter industry ? Contemplation of lifting 
rotors left him convinced that there was no 
remedy for the high operating costs of heli- 
copters. Douglas had studied many v.t.o.]. 
and s.t.o.l. projects, because the problem of 
distributing passengers away from major 
airports was becoming more acute. 

Would the introduction of highly produc- 
tive new aircraft cause an insoluble problem 
in disposing of existing equipment second- 
hand ? Douglas had built 1046 D.C.-6 and 
D.C.-7 transports, and he did not think 
there would cease to be a second-hand market 
for them—certainly he could sell them him- 
self if only he could pay his workers in kind 
with the products of undeveloped countries ! 
This was not a new problem to the company : 
after World War II thousands of Douglas 
transports were in use that had yielded no 
profit to, but created a major spares problem 
for, the manufacturer. The new and more 
productive aircraft would probably increase 
the volume of travel and therefore the 
amount of distribution flying over local 
service lines, and the superior passenger 
amenities of the jet airliners would render 
passengers intolerant of unpressurised 
machines such as were still in service. The 
only problem was to organise the selling of 
second-hand aircraft, like that of new ones, 
by organisations such as the World Bank. 

Was there a future for nuclear power in 
civil aircraft ? The nuclear powered aircraft, 
like a sailing ship with its own tail wind, was 
exceedingly attractive. Mr. Douglas believed 
that in aviation, as in all other forms of 
transport, cargo would come to form the 
largest portion of the business, and for cargo 
flying nuclear power might well be practical. 
Nuclear power would allow a break-through 
in the logistics of war, since it would allow 
air transport to be used when there was no 


possibility of refuelling for the return 
journey. 
B.C.U.R.A. Open Days.-—The British Coal 


Utilisation Research Association states that it cele- 
brates the twenty-first anniversary of its foundation on 
April 22 and that to mark the occasion its laboratories 
will be open to inspection from April 22 to 24 inclu- 
sive, April 22 being private members’ day, when Lord 
Mills will open the proceedings. 


Liquip Fuets CoNFERENCE.—The Institute of Fuel 
is holding a Second Liquid Fuels Conference, the 
subject being “* Major Developments in Liquid Fuel 
Firing, 1948-59." The object of the conference is 
to bring up to date information presented at the 
1948 Conference and it will be held in Torquay from 
Monday, May I! to Thursday, May 14. Twenty-one 
papers are to be presented : enrolment forms are 
available from the Secretary of the Institute, 18, 
Devonshire Street, London, W.1. 


SILICONE LUBRICANTS.—A range of silicone lubri- 
cants now being marketed by Shell-Mex and B.P. 
Ltd., have a high resistance both to thermal decom- 
position and to oxidation, and very high viscosity 
indices. These oils and greases are particularly 
suitable for applications where temperatures of over 
150 deg. Cent. are involved, in which cases the effective 
life of lubricants based on petroleum is restricted. 
The silicone oils in the range contain an additive 
which confers anti-corrosion properties, and are made 
in three grades—light-medium, medium-heavy and 
graphited. One of the greases also contains a 
proportion of molybdenum disulphide to permit its 
use at higher temperatures and for heavier duties 
than the standard silicone grease, which is for use at 
temperatures up to 200 deg. Cent. 
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Organising Scientific Research 


At the annual meeting of the Institute of Metals, which has been held in London 


this week, Mr. G. L. Bailey* took office as president. 


His presidential address, 


which was delivered on Tuesday morning, included an informative survey of the 


organisation of research in various countries. 


Extracts from the address are 


given here. 


T is universal throughout the world that 
the main effort in pure research is in the 
universities. Government and_ industrial 
laboratories frequently set some effort aside 
for purely scientific studies with no immediate 


application in view, but the sum total of 


their efforts in this direction is probably less 
than that in the universities. Applied research 
is the first objective of the industrial research 
laboratory which is mainly set up to improve 
the products and the processes of a company 
and create new ones. Government labora- 
tories, especially those engaged on defence 
work, necessarily devote most of their effort 
to applied research. There are, however, 
other facilities for applied research which 
vary in different countries ; some is done in 
educational establishments, some in co- 
operative research laboratories, and some in 
institutes for sponsored research. Nowhere 
can a hard and fast line be drawn as to what 
is and what is not suitable research for a 
particular kind of laboratory. Some highly 
important results have accrued from the 
substantial effort devoted by some large 
industrial laboratories to the purest of pure 
research. Universities, on the other hand, 
have made valuable contributions to tech- 
nology, but I am not in general in favour of 
the undertaking of applied research in 
universities. University post-graduate work 
is mainly a training—a training in both 
manipulation and in a habit of thought 

and the student should not be closely tied to 
the restricted course essential in solving an 
industrial problem. More important than 
this is the necessity to maintain sufficient 
effort on fundamental work, and complete 
freedom in university research is a major 
contribution to this end. The higher educa- 
tional institutions should give the greatest 
attention to quality and to making the best 
use of the exceptional individual. . 

The institute for sponsored research 1s 
generally confined to applied research, since 
its object is to give service to a particular 
client, but in some cases work of a basic kind 
is carried out, financed by profits or, in the 
case of the Mellon Institute, by endowment. 
My main object is to try and discover how 
the research effort of different countries is 
utilised for these various purposes, what the 
total effort is, who provides the money and 
where and how it is spent. Unfortunately, 
statistics are too meagre to permit me to do 
this properly. Figures for the United 
Kingdom and for the United States of 
America are fairly good, but only when 
related to 1955-56; in other countries the 
gaps get wider and wider. 

A country’s research effort can be measured 
in various ways and in what follows | have 
tried two methods of assessment: (1) the 
proportion of a country’s scientific man- 
power devoted to research, and (2) the ratio 
of a country’s research expenditure to the 
value of either its gross national product or 
the net output of industry, which I take to be 
roughly the sales less raw materials cost. 
Where G.N.P. is used it must be remembered 
that this figure includes minerals and agri- 
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cultural products as well as “invisible 
exports’ like shipping and insurance. In 
highly industrialised countries like the United 


Kingdom or Belgium, where 50 per cent of 


the active population are engaged in industry, 
the value of the output of industry is a larger 
part of the G.N.P. than in more agricultural 
countries like France, the U.S.A. or the 
U.S.S.R., in which the proportion of the 
active population in industry 1s nearer 35 per 
cent. The figures given below are approxi- 
mate and I have made a lot of simplifying 
assumptions, but I believe the broad picture 
to be correct. 

In what follows, the word * researeh ” is 
used to cover what is rather loosely known as 
** research and development ” and by “ scien- 
tists * I mean persons with university degrees 
or their equivalents in pure or applied 
science, including engineers. I recognise 
there are differences in standards in different 
countries but have had to ignore this. | 
have not mentioned all the countries for which 
information exists, but have tried to select as 
examples countries where the organisations 
for carrying out research vary considerably. 


THE UNITED KINGDOM 


Research in the United Kingdom is 
organised relatively simply, primarily through 
the Government on the one hand and private 
and nationalised industries on the other. 
United Kingdom research expenditure in 
1955/56 totalled £300 million, or 1-5 per 
cent of the gross national product. The 
Government operates through the Defence 
Departments which maintain their own 
laboratories and finance substantial amounts 
of work elsewhere ; the University Grants 
Committee which provides the majority of 
finance for university research; and the Lord 
President of the Council who administers the 
Agricultural Research Council, the Medical 
Research Council (with neither of which 
am I further concerned) and the Depart- 
ment of Scientific and Industrial Research. 
Of the £300 million mentioned above, 
£225 million came from the Government ; 
£90,000,000 was spent in its own labora- 
tories, £15,000,000 in the universities, and 
£120 million in the research laboratories 
of nationalised or private industry. The 
D.S.1.R. spends some £5,000,000 in its 
own research stations which employ about 
1300 qualified scientists. These stations 
serve those sections of industry which are of 
great national importance, but which are 
not easily organised On a co-operative basis, 
as, for example, building, mechanical engin- 
eering, road research, or provide funda- 
mental data, e.g. the National Physical and 
Chemical Laboratories. The D.S.I.R. also 
sponsors and supports financially (to the 
tune of £1,600,000 in 1957) the co-operative 
research associations which until recently 
have been a unique feature of British 
research organisation. There are over forty 
of these associations, those concerned with 
non-ferrous metals and with welding being 
the only ones dealing directly with the 
industries represented in this Institute. The 
help from the D.S.1.R. in financing post- 
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graduate research students and in providing 
special grants for modern and in many cases 
expensive equipment is of great importance. 

Industry spent £70,000,000 of its own 
money in its research laboratories and some 
£5,000,000 in the research associations. 
This total of £75,000,000 is half of 1 per cent 
of the value of G.N.P. and 0-8 per cent of 
the value of industrial output, and was 40 per 
cent of the total amount spent in its own 
laboratories, the remainder coming from 
Government contracts, mainly defence. 

The distribution of expenditure on research 
in different sections of industry varies 
widely. Aircraft is by far the largest, spend- 
ing in 1956 an amount equal to 35 per cent 
of its net output on research and develop- 
ment. The average for all other industries is 
2 per cent of net output of firms employing 
more than 100 people, with variations of 
from 0-1 per cent for the clothing industry 
to 6:8 per cent for electrical engineering. 
These, of course, include Government expen- 
diture in industrial laboratories which, on the 
average, would probably be about half the 
total expenditure of the manufacturing 
industries if we presume aircraft is in a 
special position and is more heavily financed 
by the Government. 

The total number of qualified scientists in 
the United Kingdom in 1956 was 140,000, of 
which manufacturing industry employed 
altogether 55,000. The total number of 
scientists engaged on research and develop- 
ment was 47,000 if it is assumed that half 
the time of university teaching staff in 
science departments is devoted to research. 
If the 29,000 scientists employed on research 
and development in British industry are 
divided in accordance with expenditure 
between Government-sponsored and industry- 
financed work we arrive at the conclusion 
that not more than 10,000 scientists were 
engaged by British industry in 1956 on 
research work for its own purposes. If it is 
assumed, at the other extreme, that all air- 
craft research and development was paid for 
by Government there would be some 17,500 
scientists engaged in British industry on 
research for its own purposes—a figure of 
15,000 is probably fairly near the truth. The 
research associations employed 1500 of these 
and thus constituted an important section of 
industrial research although their combined 
incomes equal only 2 per cent of the country’s 
gross research expenditure. 


THE U.S.A. 


In the United States of America no central 
body existed for the co-ordination of 
research, like the D.S.I.R. in this country, 
until a few months ago, when the President 
established a new Federal Council for 
Science and Technology to promote closer 
co-operation among Federal agencies in 
planning their research programmes. There 
are over twenty departments and agencies of 
the Federal Government which include 
estimates for research in their annual budgets. 
While departments do a certain amount of 
research in their own laboratories the general 
trend is towards decentralisation, e.g. the 
placing of contracts in universities, research 
foundations and in industry. The majority 
of the Government research expenditure is 
naturally related to defence, and, in 1957, 
48 per cent of Government work was carried 
out in industrial laboratories and 17 per cent 
in non-profit institutions, mainly the univer- 
sities. 

The total research expenditure in the 
U.S.A. in 1956 (9000 million dollars) was 
equivalent to 2-3 per cent of the value of the 
G.N.P. ; 37 per cent of this (3-3 billion 
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dollars or 0-85 per cent of the G.N.P.) was 
spent by industry for research on its own 
problems. I have no clear idea how much 
university research is government or industry 
sponsored, but it is interesting to note that 
the independent research institutes, such as 
Mellon, Battelle and Armour, of which so 
much is heard, accounted in 1952 for only 
2 per cent of the total research expenditure 
of the U.S.A. About half this was provided 
by Government and the bulk of the remainder 
by industry for specific projects, the results 
of which are confidential to the sponsor. 
These institutes offer to provide research 
facilities to the small firm whose resources 
do not permit the setting up of its own 
research organisation, but their services are 
in fact more used by the larger companies. 

The U.S.A. has in recent years seen some 
growth of co-operation in the support of 
research. In 1953, 20,000,000 dollars was 
spent by co-operative organisations in this 
way, the main source of funds being trade 
associations. The Department of Com- 
merce is said to be trying to promote co- 
operative research through trade associations, 
and progress in this direction will be watched 
with interest. 

Out of 750,000 scientists in America the 
number employed in industry in 1954 was 
550,000 ; of these 157,000 were engaged in 
research. About 100,000 of them were 
employed by U.S. industry on its own 
problems, or about three times as many as 
were so engaged in this country in propor- 
tion to the number of the population 
(160 million in U.S.A.). An interesting side- 
light is that of the total 157,000 scientists 
engaged in research in the U.S.A. two-thirds 
are engineers, compared with one-half in the 
United Kingdom total. 

FRANCE 

Apart from state laboratories the French 
Government exercises a close control over 
much research through the Minister for 
Industry, who is concerned with research in 
those basic industries such as coal, electricity 
and gas which are nationalised in France, 
and the Minister for Education, who not only 
concerns himself with research in educational 
institutions but also controls the National 
Centre of Scientific Research (C.N.R.S.). 
This organisation covers natural, medical and 
** humanistic’ sciences and employs some 
2500 scientists in fifteen large laboratories 
and a number of smaller ones in which both 
fundamental and applied researches are 
carried out with considerable freedom of 
action to the individual director. 

A most interesting development is_ the 
Corporate Research Centres set up by 
branches of industry to serve the trade 
concerned as a whole or individual under- 
takings. The state has supervisory, func- 
tions but, like our D.S.I.R. with Research 
Associations, rarely interferes with the 
administrative boards of industrialists. 
Unlike the research associations, however, 
they are entirely financed by industry. The 
methods of financing these centres vary 
widely but are mainly based on statutory 
levies which are said to be paid by over 90 
per cent of industry. Thus, the French 
Petroleum Institute (1.F.P.) is financed by a 
sales tax on petrol, the Foundry Centre 
(C.T.L.F.) by a levy on turnover added to 
the invoice for castings, and the Ironworks 
Research Institute (1.R.S.1.D.) by a sales 
tax on ordinary steel. The Foundry Centre, 
of which I know most, has an income from 
a levy of approximately £500,000 per annum 
which is equivalent to about £5 per annum 
for every worker employed in the industry. 
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This Centre probably devotes less than half 
its resources to research, the main work of 


its central and nine regional laboratories 
being in the provision of routine analytical 
and testing facilities for the entire French 
foundry industry. It has technical staff 
capable of assisting foundries with problems 
encountered in day-to-day production and 
provides library and information services. 
The professional research organisations such 
as the Centres Techniques, over forty in 
number, have staffs totalling over 3000. 

France’s total research expenditure amounts 
to 0-6 per cent of the G.N.P. if we exclude 
the universities for which figures are not 
available. Of this amount industry is said 
to contribute only about 12 per cent, but | 
suspect the expenditure on the Centres 
Techniques should be added to this. I have 
no figures for the proportion of French 
scientists engaged in research. There seem 
to be about 150,000 scientists engaged in 
French industry—much the same proportion 
as in the United Kingdom—but further 
breakdown is difficult. 


GERMANY 

The Federal German Government plays 
its part through its own laboratories such as 
the Physical Technical Federal Institute and 
through grants to a large number of insti- 
tutions. The Land governments make some 
financial contribution to the Max Planck 
Society for the Promotion of Science. In 
pre-war days the Institutes of the K.W.1. 
were well known and after the war thirty-five 
of these research institutes were re-organised 
in Western Germany and supported by the 
eleven Lander which jointly finance the Max 
Planck Society. Much of the work done in 
these Max Planck Institutes is financed by 
industry. For instance, the Verein Deutscher 
Eisenhiittenleute (the German Iron and 
Steel Institute) has a number of technical 
committees which collaborate very closely 
with the Max Planck Institute for Eisen- 
forschung where the industry, either through 
the Institute or the individual companies, 
finances a lot of the work. The directors of 
these research institutes have complete 
academic freedom and the visit which we 
made to Stuttgart two years ago and the 
Autumn Lecture which we then heard from 
Dr. Késter will have given members some 
idea of the kind of work handled in these 
institutes. 

Two other organisations play a part on a 
national scale, the Forschungsgemeinschaft 
(an organisation of scientifict and educational 
institutions) and the Stifterverband (a League 
of Benefactors for German Science). The 
first of these receives funds from Government 
and from subscribers, which are utilised to 
support individuals working on _ projects 
which are beyond their own financial 
capacity. The second raises money from 
trade associations and private firms and uses 
this to finance projects of fundamental or 
applied nature. 

There is a great tendency to encourage 
donors to contribute to the Stifterverband 
whose views are listened to with increasing 
respect by Government and industry in 
Germany. The number of firms and organi- 
sations contributing is between 3000 and 
4000, about half of whom have now accepted 
the new slogan ** One per cent of profits to 
the Stifterverband.” 

The research work of the industrial 
laboratories in Germany is now supported 
by an interesting recent development in 

+ It must be remembered that the German word “ Wissen- 


schaft’’ which is generally translated “ science’’ includes 
humanities, 
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co-operative research associations similar in 
principle to those which have hitherto only 


existed in the United Kingdom. There are 
now nearly forty of these associations, but 
the scope of individual ones is generally 
rather more restricted. For instance, in the 
metallurgical field there are six such associa- 
tions dealing respectively with sheet metal, 
iron founding, drop forging, casting, hardness 
and heat treatment, wire drawing and cold 
rolling. These associations accounted in 
1957 for 5 per cent of the industry’s total 
expenditure on research and their future 
development will be watched with interest. 

German industry’s research expenditure 
in these various ways amounted in 1956 to 
over DM.800 million, about 0-45 per cent 
of the G.N.P. If we make some estimate of 
the expenditure of the Lander, the Federal, 
Land and Municipal Government spend 
another DM.650 million bringing the whole 
research expenditure to over 0-8 per cent of 
the G.N.P. 


HOLLAND 

While a number of the large industries 
maintain private research laboratories, Hol- 
land is of special interest for the two Govern- 
ment created organisations which look after 
research—the Organisation for Pure Science 
(Z.W.O.) grants fellowships and subsidises 
university research while the Central National 
Organisation for Applied Scientific Research 
(T.N.O.) is responsible for ensuring that 
applied research serves the public need. 
T.N.O., which is governed half by represen- 
tatives of the scientific world and half by 
representatives of industry, runs about forty 
research institutes, including one devoted to 
metals and one to corrosion, and supports 
Suitable research projects elsewhere. These 
institutes are financed partly by direct Govern- 
ment grants, which are usually earmarked 
for basic researches, and mainly by industrial 
contributions. These can be used by the 
institutes for co-operative programmes or 
for a collection of individually sponsored 
projects, or both. 

Holland has a particularly difficult situa- 
tion in that 162,000 of its 172,000 firms 
employ less than ten people and only ninety- 
four firms employ more than 1000. Co- 
operation is growing in research and in some 
instances separate co-operative industrial 
laboratories have been stimulated by the 
work of the T.N.O. More than half the total 
research expenditure of the country in 1956 
was incurred by industry. 


SCANDINAVIA 


As elsewhere, state assistance to research 
in Scandinavia has increased enormously 
since the war, although a much larger pro- 
portion of the working population is em- 
ployed in agriculture in those countries than 
in Great Britain or North America and less 
research effort is directed towards manufac- 
turing industry. In Norway, the Government 
finances research by normal grants from the 
State and by the novel step of the devotion 
to this purpose of a proportion of the profits 
of national football pools based, I believe, 
on United Kingdom league games! The 
Royal Norwegian Council for Scientific and 
Industrial Research operates a number of 
Research Institutes such as atomic energy, 
seaweed, building, and a Central Institute for 
Industrial Research, modelled to some extent 
on the American sponsored institutes, while 
other similar councils deal with agriculture 
and humanistic and medical sciences. In 
addition there are one or two private research 
organisations with certain limited funds 
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available for use as grants to research workers 
and some co-operative research establish- 
ments which have made considerable progress 
since 1948. None of these operate in the 
metallurgical field. 

In Sweden the learned societies headed by 
the Royal Swedish Academy of Science, 
supported partly by the state and partly from 
private funds, to some extent initiate and 
co-ordinate research and publish results. 
The state has set up four research councils to 
follow the research activities in Sweden 
within their fields and promote research by 
grants for definite research projects ; the 
three biggest of these deal with natural 
science, technical research and medicine. 

Research in the universities and institutes 
of technology, is financed mainly by research 
councils and state agencies and partly by 
industry, but there are also a number of 
research institutes operating in particular 
fields which are mainly financed by industry. 
In our own field the Metallografiska Institutet 
is the interesting one operating in the general 
(largely ferrous) metallurgical field from 
Stockholm. The part played by Jernkontoret 
in Swedish metallurgical research is par- 
ticularly interesting. This Swedish Iron 
Masters’ Association, founded over 200 years 
ago, organises research on a considerable 
scale. The industry provides the funds, 
Jernkontoret organises a number of research 
committees and the work is placed in indus- 
trial laboratories, works departments. and 
particularly in the Metallografiska Institutet 
and the various departments of the Royal 
Institute of Technology in Stockholm. 

Denmark relies heavily on universities 
and on the institutions through which the 
Academy of the Technical Sciences works. 
Some twelve such organisations work in 
fields of technology—the Danish Laboratory 


for Welding being an example—and most of 


the working expenses are met by industry. 
Denmark is also fortunate not only in the 
well-known product of Carlsberg but in the 
funds provided by this beneficent organisa- 
tion for endowing the Carlsberg Foundation 
for extending knowledge in brewing, biology 
and in natural sciences. 
RUSSIA 

One would very much like to compare the 
picture in Western Europe and in America 
with that in Russia, but it is difficult to find 
sufficient facts to make such a statistical 
comparison. One thing we do know from 
visits made to Russia and from such informa- 
tion as has been gleaned from all the available 
sources is that the percentage of research 
expenditure to G.N.P. is probably at least 
as high in the U.S.S.R. as it is in the U.S.A. 
Most of the money comes as an appropriation 
in the State Budget, with another 20 per 
cent or so directly from industry. On 
scientific manpower there is some informa- 
tion which suggests that in 1954 there were 
700,000 qualified scientists in Russia, apart 
from agriculture, of whom about 100,000 
were employed in research and development. 

The population of Russia (200 million) is 
larger than that of the U.S.A. and on this 
basis one might assume that a few years ago 
the Russian research and development effort 
was about half that of the U.S.A. Russia is, 
however, training scientists more rapidly 
than anyone else. The organisation aims to 
prepare a scientist highly qualified in a 
specialist field. The normal course of train- 
ing is about five and a half years, which 
includes something like three years of speciali- 
sation. In the metallurgical field, specialisa- 
tion of a ferrous metallurgist might be 
restricted to the blast-furnace or to open 
hearth metallurgy. This scheme, it has been 
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stated by Holloman, works well now, but in 
ten years’ time these “ narrow people are 
likely to be unsuited for the further develop- 
ment of the metallurgical industry.” The 
rate at which people trained in this way are 
turned out is, however, quite striking. In 
1954, 70,000 scientists, excluding agriculture 
and medicine, successfully completed a 
five and a half year course of training. This 
compares with 36,000 in the U.S.A. and 
11,000 in the United Kingdom. These 
figures must not be taken as strictly com- 
parable because of differences in standards 
and qualifications. Research in Russia is 
carried out mainly in large centralised 
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research laboratories such as those con- 
nected with the Academy of Sciences and 
more particularly the industrial laboratories 
set up to study the problems of the country 
and industry as a whole rather than the 
problems of a particular company or an 
industrial segment. 

Scientists in Russia are, however, treated 
as persons of importance. Not only are 
they rewarded more attractively than most 
other workers, but again, according to 
Holloman, they can translate research into 
practice more quickly because the country 
has greater confidence in scientists and in 
their contribution to society. 


Export Trade Facilities 


At the beginning of last year the Federation of British Industries set up a small 


working party representative of industry generally, to survey the facilities available 


for assisting firms in the development of their export trade. The principal aim was 


to identify any ** gaps” in education and training arrangements for sales and other 


staff, and to suggest the necessary action. 


HIS week, the Federation of British 

Industries has published a report entitled 
Export Trade Facilities, which presents the 
findings of the working party appointed a 
year ago under the chairmanship of Sir Cecil 
Weir. The working party’s terms of reference 
were broad. The working party did not 
attempt to cover the whole field, but decided 
to take the salesman as the key factor, and to 
consider export facilities in relation to the 
training, information and assistance of 
various kinds which are available. The 
report is thus divided into three closely 
related sections, namely, education and 
training, market investigation, and export 
trade promotion. 

For a start, the report aptly points out 
that the number of exporters will be increased 
if manufacturers who now regard export 
business as a fluctuating ** overspill ” can be 
induced to regard overseas territories as an 
integral part of their total market. Some of 
the manufacturers who think of exports in 
overspill terms believe they lack the sales 
efficiency to penetrate the unknown and 
operate successfully in an unfamiliar setting. 
Others may be satisfied with relatively easy 
profits at home. But it is necessary to get 
rid of any illusion that there will not be 
severe competition in the home market. This 
makes it all the more essential that this 
country should compete successfully in the 
domestic markets of others. Under changing 
conditions a large number of small firms 
could export more than they have been doing 
and will have to pay greater attention to this 
branch of their business. It is important to 
consider whether the existing facilities are 
being adequately used by these small firms 
and how they might be extended and pub- 
licised for the benefit of others. At the 
same time, it is important to bear in mind 
that the role of the large industrial units in 
the British economy is increasing in relative 
significance. Some of the large firms might 
play a greater part in organising facilities 
overseas, not only for themselves, but for 
groups of exporters. As the report com- 
ments, the consortium idea has already 
developed successfully in the nuclear field, 
the construction of steel plants and the 
fulfilment of public works contracts. It 
could well be extended to other appropriate 
industries. 


EDUCATION AND TRAINING FOR EXPORT 

In the section of the report which deals 
with education and training, it is observed 
that much is said about the need for techno- 
logical education in this country if it is to 
compete successfully in a changing world. 
Yet, it is added, technology leading to greater 
productivity will not avail if it is not accom- 
panied by a corresponding advance in 
marketing. It can only provide the ammuni- 
tion for an export campaign. The working 
party emphasises that a distinction should be 
made between basic commercial education 
provided for those intending to embark on a 
business career and full-time or part-time 
training provided for those wishing to acquire 
specialised knowledge relating to their busi- 
ness. It is considered that a sound general 
education, especially in English, is absolutely 
essential for any one engaged in overseas 
marketing. In view of the general advance 
of education throughout the world and the 
growing complexity of social, economic and 
technological conditions, higher education up 
to university level in the arts or sciences is 
becoming increasingly desirable in this field 
in order that Britain may compete success- 
fully with other Western nations. A sound 
general education, coupled with a natural 
aptitude for commerce and some practical 
experience of overseas markets, can and 
does, the report asserts, produce successful 
salesmen. Salesmanship is not an exact 
science ; nevertheless, there is a basic special- 
ised knowledge which all export sales- 
men and export sales managers must have if 
they are to be successful, and that knowledge 
can only be obtained through planned 
courses of instruction. 

The report goes on to say that in some 
areas there is a shortage of teachers and 
lecturers with a practical, up-to-date know- 
ledge of export marketing problems, although 
many such people engaged in industry give 
up some of their leisure time to this work 
from a sense of public duty. It is not always 
easy to find lecturers during the day-time 
when many courses are held. Industry, it is 
thought, should be urged to release more of 
its sales staff, including export sales managers, 
for this purpose as a matter of long-term self- 
interest. The working party commends the 
scheme now being organised by the English 
Speaking Union of the Commonwealth and 
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the U.S.A. in agreement with the education 
authorities, for an exchange between staffs 
of technical colleges in the United Kingdom 
and the U.S.A. Industry should encourage 
the development of this scheme which will 
enable teachers, returning to either country 
after a period of exchange, to give more 
informed instruction about technological 
developments abroad as well as about sales 
problems in the North American and British 
markets. This scheme, the report suggests, 
might well be adapted under similar condi- 
tions for other markets. Another recommen- 
dation made under this heading in the report 
is that consideration should be given by 
the Government, in consultation with the 
national organisations, to the feasibility of 
establishing a residential centre for training 
in the export field. At the same time, the 
report comments, the responsibility for 
insufficient utilisation of existing training 
facilities rests partly upon the individuals 
themselves, partly upon their employers and 
partly upon the organisations concerned. 
The enterprising individual, it says, should 
make use of available facilities without 
pressure from others. But it is more likely 
that he will seek to obtain qualifications if he 
is encouraged to do so by his employer 
and by the organisers of these facilities. 
Employers, it is urged, should be ready within 
reasonable limits to allow employees to 
attend classes in business hours. They might 
also offer some inducement to those who are 
willing to attend regularly in their spare time, 
in order to obtain the appropriate qualifica- 
tions. Moreover, the employer should be 
encouraged to pay the cost of such training, 
as he is permitted to charge the expense 
against tax, whereas the individual employee 
has to pay for his training out of net income. 
The working party welcomes the increasing 
encouragement which employers are giving 
in this field. 

Finally, on the subject of education and 
training, the report has something to say 
about languages. It comments on the fact 
that English may increasingly become a 
common language throughout the world but, 
it is added, there are many factors of national 
prestige as well as commercial convenience 
which will increasingly tend to put this 
country at a disadvantage with its com- 
petitors if it does not pay comparable 
attention to foreign languages. The Ministry 
of Education and the local education autho- 
rities, it is observed, should constantly bear 
in mind the requirements of industry in this 
respect and see that as high a proportion of 
young people as possible leave school with 
a basic knowledge of one or more foreign 
languages. The working party also expresses 
itself strongly in favour of extending incentive 
schemes for the learning of foreign languages. 


EXPORT MARKET INVESTIGATION 


Any export marketing campaign worthy 
of the name to-day, the report emphasises, 
must be based on facts. But, it is added, the 
approach must be scientific and dynamic. 
The working party says that export marketing 
is an operation which must recover the 
traditional determination to venture into the 
unknown and to create new markets. The 
first stage in any market investigation is the 
acquisition of general data which is more or 
less accessible to anyone who knows where 
to look. It calls for an initial “* on the spot ” 
investigation by a competent representative 
or agent. It is virtually useless, the report 
says, trying to gain a general appreciation 
of any overseas market without obtaining a 
report from a representative abroad. 
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The data required for market intelligence 
concern the economics of the overseas 
market territory and the broad characteristics 
of the particular market, as well as import 
quotas and duties, the origin and strength 
of competition, the availability of agents or 
distributors, the facilities for advertising and 
other relevant factors. The working party’s 
view is that there exists in this country readily 
available information to give most manufac- 
turers of consumer goods and many manu- 
facturers of industrial goods a fair picture 
of individual overseas markets. But the 
working party is firmly of the opinion that 
more of the smaller firms should appoint 
suitable persons on their staffs to take charge 
of export sales-planning, including the inter- 
pretation of market information. It also 
feels that more frequent interchange of small 
fact-finding trade missions between this 
country and others should be promoted by 
the national organisations and trade associa- 
tions in co-operation with the Board of 
Trade. By bringing the producer and the 
potential user or buyer together, the report 
comments, by demonstrating how products 
are being used and applied in Britain and by 
learning from the visitor how they might have 
to be modified or adapted to meet his require- 
ments, a fruitful association of common 
interest is built up. 

The report goes on to say that the extended 
development of this form of market investiga- 
tion requires to be promoted and operated 
by organisations based, like the Dollar 
Exports Council, on the broad interests of 
the British export trade. The working party 
thinks that consideration might be given to 
the setting up of bodies similar to the Dollar 
Exports Council, supported by industry and 
backed by the Government, for other major 
market areas. 


EXPORT TRADE PROMOTION 

The final section of the report deals with 
various aspects of promoting export trade, 
such as design and packaging, advertising, 
public relations, and trade fairs and exhibi- 
tions. Under this last heading, the working 
party asserts that, increasingly, the specialised 
fair will appeal to British exporters as a 
means of exhibiting and demonstrating their 
products alongside those of their immediate 
competitors from other countries. Firms are 
urged to seek advice from the Board of Trade, 
either directly or through their trade associa- 
tions, before committing themselves to 
participation in overseas trade fairs. There 
is a tendency, the report says, for British 
participation in some specialised fairs to be 
scrappy and unrepresentative, though that 
is not the case where certain industries are 
concerned and where the trade associations 
insist on high standards of display. The more 
intense character of the competition which 
will have to be faced makes it particularly 
desirable not to leave the field open to com- 
petitors or to have inadequate displays at 
specialised fairs in cases where the size of a 
market has been shown to warrant substantial 
promotion expenditure. 

Finally, the working party says in its 
report that it does not wish “** to reopen the 
question of a general British Industries Fair.” 
It recommends, however, that urgent con- 
sideration be given to the provision of a 
British exhibition site, not too far from 
central London, with modern amenities, 
which would be suitable for specialised inter- 
national trade fairs on the scale of the large 
European fairs. This would seem to call for 
joint financing by Government and industry, 
the report states, possibly through a limited 
company empowered to issue shares. 
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Printed Circuit for Oil Firing Unit 

THE use of a printed circuit for the control 
system wiring of a “ MacFire’’ oil firing unit 
for boilers manufactured by Urquharts (1926), 
Ltd., Greenford, Middlesex, points to the 
adoption of this technique for light electrical as 
well as electronic circuitry. The technique of 
printed circuits is normally associated with 
currents not exceeding a few milliamps, but in 
this case the “ Bakelite *’ copper-clad laminate 
(grade P17416), which incorporates foil only 
0-0015in thick, carries currents of up to 3A and 





Oil firing unit with printed circuit chassis for central 
group of components 


also provides complete integration of the elec- 
trical components. The etched circuit was 
designed by Urquharts (1926), Ltd., in conjunction 
with Printed Circuits, Ltd., (Stirling Corner, 
Barnet By-pass, Boreham Wood, Herts)—a 
member of the L.E.W. group of companies—to 
avoid complicated wiring and installation errors. 
Tracing of circuits for fault location is also 
considerably simplified. 

Components connected to the printed circuit 
comprise a motor relay, a timing device, circuit 
protection fuses, signal lights, ignition and flame 
failure control, and connections taken from it 
include feeds to a transformer, as seen in the 
accompanying illustration. 

A similar printed circuit technique using 
“ Bakelite’ could be used for carrying still 
heavier currents, since copper foil is readily 
available up to 0-004S5in thick which could 
often carry currents of 10A or more. Wider 
adoption of the principle might lead to the 
production of light electrical components suitable 
for attachment to the chassis by dip-soldering, 
as in radio and television receiver construction. 


INSTITUTION OF STRUCTURAL ENGINEERS.—The 
annual dinner of the Institution of Structural 
Engineers was held on April 7, at the Dorchester 
Hotel. The principal speaker was Mr. Hugh Molson, 
the Minister of Works, who dilated in a general 
manner on the importance of the structural engineer- 
ing profession, and pointed to the increasing import- 
ance of this profession by referring to the establish- 
ment of chairs in structural engineering at London 
and Manchester Universities. The president of the 
Institution, Mr. G. S. McDonald, replied to Mr. 
Molson’s toast. The president-designate, Mr. L. E. 
Kent, proposed the health of the guests, and Sir Cyril 
Musgrave, chairman of the Iron and Steel Board, 
responded. 
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British Railways 50c/s Electrification 


No. 


Local passenger services between Colchester and the Essex coast at Clacton 
and Walton are now being operated on the 25kV, 50 c/s single-phase electrifi- 
cation system which eventually will extend from Liverpool Street, through 


Colchester, to Harwich and Ipswich. 


In the meantime the area will serve as a 


proving ground for new rolling stock and techniques to be used in the main-line 
and London suburban a.c. electrification projects. 


HE first public passenger services on 

British Railways to be operated with 
25kV, 50 c's, single-phase, rolling stock were 
inaugurated formally on the Colchester 
Clacton—Walton section of the Great Eastern 
line, Eastern Region, British Railways, on 
April 13. This electrification covers some 
24 route-miles and comprises the branch 
from Colchester to Thorpe-le-Soken, con- 
tinuing from there in one direction to 
Clacton on-Sea, and in the other over the 
single-track line to Frinton-on-Sea and 
Walton-on-Naze. Outside Colchester there 
is a triangular junction with a short branch 
to St. Botolphs (which is nearer to the centre 
of Colchester than the main-line station) and 
this branch also has been electrified. Most 
of the local trains to and from the coast call 
at St. Botolphs and reverse there to continue 
their journey by taking the eastern or western 
curve at the junction. 

Current for the electrification is supplied 
direct at 25kV, single-phase, 50 c/s, by the 
Central Electricity Generating Board, Eastern 
Division, to Colchester feeder station, situ- 
ated approximately a quarter of a mile from 
Colchester passenger station. This supply is 
transmitted from two 74MVA_ 132/25kV 


single-phase transformers at the C.E.G.B. 


substation to the feeder station by means of 


two 0-25 square inch concentric 25kV single- 
phase cables. At Colchester feeder station 
these two cables are connected to a three- 
section, 15-panel switchboard incorporating 
two 300MVA incoming supply single-phase 
oil circuit breakers from which the single- 
phase busbar is fed. Two bus section 
switches are connected on the busbar, making 
the three-section busbar switchboard. Also 
on this switchboard are the 300MVA, 25kV 
single-phase track feeder oil circuit breakers 
for supply to the Colchester—Clacton line and 
eventually to the main Colchester—Ipswich 
lines. 


lrack-sectioning cabins at Alresford, 


Isolators and connections to 25kV overhead line near Colchester 


Thorpe-le-Soken and Clacton parallel all 
sections of the overhead line conductors 
by means of ISOMVA single-phase oil circuit 
breakers similar to those installed at Col- 
chester feeder station. In addition, eight 
power-operated switches have been erected 
at various locations along the line on the 
overhead equipment structures at strategic- 
ally-placed overlap spans. 

The contractor for the high-voltage switch- 
gear at feeder stations was Fuller Electric, 
Ltd. High-voltage cables at feeder stations 
were supplied by Pirelli-General Cable 
Works, Ltd., and W. T. Henley’s Telegraph 
Works Company, Ltd. 

A supervisory equipment for remote con- 
trol of circuit breakers and power-operated 
switches has been provided by Standard 
Telephones and Cables, Ltd. This is the 
first supervisory system on British Railways 
to use coded voice-frequency signalling 
instead of coded d.c. impulses. At present 
the control is operated from a temporary 
station adjacent to Colchester feeder station, 
but it is intended to remove it when the main 
line to Ipswich is electrified and to concen- 
trate control for the whole area at a new 
centre. Specially screened star quad pilot 
cables for the remote control of track 
switches and of the oil circuit breakers at 
Alresford, Thorpe-le-Soken and Clacton 
have been laid in concrete troughing along- 
side the line in conjunction with the signal 
and telecommunication cables. 

The principal contractor for the overhead 
equipment was British Insulated Callender’s 
Construction Company, Ltd. Simple caten- 
ary construction is employed using a 19 
0-O83in stranded cadmium copper catenary, 
and an 0-166 square inch single cadmium 
copper contact wire attached to the catenary 
by droppers. Most of the overhead system 
is of the weight-tensioned type, constant 
tension being automatically applied by 
balance weights. At all terminal stations, 
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where running speeds are low, fixed termina- 
tion simple catenary equipment has been 
installed. Although the scheme is operating 
at present on 25kV only, a section has been 
provided which can be energised experiment- 
ally at 6-25kV. 

The structures supporting the overhead 
line equipment are mainly of three kinds : 
B.F.B. (broad flange beam) section, fabri- 
cated lattice and fabricated welded rod. On 
open route sections of the double-line track 
the great majority of structures consist of 
separate B.F.B. masts for each track. Copper- 
clad steel cantilevers are attached to, and 
insulated from, the galvanised steel masts. 
With weight-tensioned equipment, the struc- 
ture spacing is up to a maximum of 240ft ; 
this spacing is reduced to a maximum of 
210ft where fixed termination equipment is 
used. All overhead line equipment struc- 
tures are galvanised. 

Overlap spans and neutral sections have 
been provided at convenient points along the 
line. The a.c. feeder cables from the feeder 
station have been laid in concrete troughing 
at surface level to their respective switches 
mounted on the neutral section structures. 
Hand-operated isolators associated with 
overhead conductor equipment were sup- 
plied by the Hackbridge and Hewittic Electric 
Company, Ltd. 

lhe electrical equipment has been designed 
to the overall requirement of Mr. S. B. 
Warder, Electrical Engineer to the British 
Transport Commission and the installation 
has been carried out under the general 
direction of Mr. K. J. Cook, Chief Mechan- 
ical and Electrical Engineer, Eastern and 
North Eastern Regions. 

Although little heavy civil engineering was 
involved in this electrification, the work was 
varied in character, including the alteration 
of twenty-two bridges. There is a “ dead” 
section of overhead line under one bridge, 
with provision for cutting off and restoring 
power when coasting through it, similar to 
that to be used for voltage changover when 
in future schemes adjacent sections are 
electrified at 25kV and 6-25kV. Also 
involved have been the cutting back of 
Station awnings, alterations to the track 
layout at certain stations, provision of load 
gauges and notices at twenty-six level cross- 
ings, lengthening of sidings at Colchester and 
Walton, and the provision of an extra siding 
at Clacton. In addition to this the steam 
locomotive shed at Clacton has been con- 
verted into a temporary inspection and 
maintenance depot for electric rolling stock 





Catenaries and contact wires supported by single-track cantilever structures 
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Train of two four-car units. 


and a carriage washing plant is to be installed. 
Temporary shed accommodation for steam 
locomotives and two small buildings for staff 
accommodation have also been provided, and 
a feeder station, control room and a number 
of relay and track-sectioning cabins were 
constructed. 

The whole of the civil engineering and 
building works were carried out under the 
general direction of Mr. A. K. Terriss, 
M.1.C.E., Chief Civil Engineer, Eastern 


Region. Contractors concerned in this part 
of the work were as follows : 
Bridges Nos. 1002,) Wellerman Brothers, Precast Beams by 
Ipswich Road Sheffield Anglian Building 
1032, Cook’s Green } Products Ltd., 
Lenwade, Norfolk 
Bridges Nos. 1006) W. and C. French, Precast Beams _ by 
1014 Ltd., Buckhurst Anglian Building 
1015 Hill, Essex Products, Ltd., 
1023 J Lenwade, Norfolk 
T.S. Cabins 
Clacton motive C.H. Chaston, Ltd., - 
power depot Clacton, Essex 
alterations and 
additions. Relay 
rooms 
Feeder station, Cubitt and Gotts, -— 
control room Ipswich 
and relay rooms 


The rolling stock at present in service 
consists of four-coach sets destined ulti- 
mately for the London, Filbury and Southend 
electrification. This rolling stock is being 
built at York and Doncaster under the 
supervision of the Carriage and Wagon 
Engineer, Eastern and North Eastern Regions, 
Mr. G.H. Taylor. Power and control equip- 
ment is being supplied by the English 
Electric Company, Ltd. Certain apparatus 
normally associated with the motor coach 
has in these trains been transferred to one 
of the driving trailers. Thus, the driving 
trailer next to the motor coach carries the 
battery, the Westinghouse metal rectifier unit 
serving for battery charging and compressor 
drive, and the Westinghouse CM38 main 
compressor. The motor coach carries the 
oil-cooled main transformer and auxiliaries, 
oil-cooled reactor tank, two a.c. Cases con- 
taining tap-changing contactors and secon- 
dary group switch, a d.c. switchgear case, and 
two rectifier cases. Housed in each of the 
latter are two single-anode excitron rectifiers 
and a 1-5 h.p., 250V single-phase capacitor- 
start-and-run fan motor. Each pair of 
rectifiers provides full-wave rectification for 
two traction motors in series. By adopting 
this distribution, all the equipment enumer- 
ated is underframe-mounted. A Westing- 
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Electrical equipment is distributed between the leading and second coaches 


house 1-5 h.p. auxiliary battery-operated 
compressor is fitted in the motor coach for 
supplying air to the Stone-Faiveley panto- 
graph, Brown-Boveri air-blast circuit breaker 
and supply changeover switch (25/6:25kV) 
on preparing a unit for service. A standby 
high-pressure air bottle is also available for 
use if the battery is discharged. 

The four traction motors in each motor 
coach are conventional four-pole machines 
rated at 240 h.p., with tapped fields. On the 
master controller four running positions are 
provided, corresponding to those familiar to 
motormen accustomed to d.c. practice, 
although the number of tappings used in the 
automatic accelerating sequence is consider- 
ably more than the usual number of d.c. 
resistance notches. 

As a further comparison with d.c. practice, 
it will be seen that while a static rectifier 
unit has replaced the customary motor- 
generator set, auxiliaries peculiar to the a.c. 
system comprise a transformer radiator fan 
motor, oil circulating pump motor and two 
rectifier fan motors, all of which are 1-5 h.p., 
240V capacitor-start-and-run machines; and 
an additional d.c. motor for the auxiliary 
compressor. 

Tap-changing in these units is carried out 
on the secondary side of the transformer, a 
practice also adopted in two of the a.c. loco- 
motive designs now being built for British 
Railways, although two locomotive designs 
will have an auto-transformer with high- 
tension tap-changer. The primary of the 
motor coach transformer is arranged in four 
equal sections which are connected either in 
series or parallel by a changeover switch 
mounted on the transformer tank, according 
to the supply voltage. 

In accommodation, the new rolling stock 
is similar to that built for the Liverpool 
Street-Southend service, and has the same 
formation of driving trailers at each end of a 
set and a non-driving motor coach. With 
this arrangement, the motor coach cannot 
be driven separately from its adjacent trailer. 
The division of electrical equipment between 
these two vehicles therefore involves no 
decrease of flexibility compared with what 
has been accepted already in d.c. practice on 
British Railways. The non-driving trailer 
can be uncoupled to allow units to operate 
as three-car sets. A four-car set of the new 


619 


stock seats 363 passengers, and the accom- 
modation comprises centre-gangway, sepa- 
rate compartment, and side-corridor seating 
arrangements, There are four toilet com- 
partments in a four-car unit. Carriage 
heaters have been supplied by The General 
Electric Company, Ltd. 


( To be continued ) 


Steam Control Stop Valve 


THE construction of a new control stop valve 
for use in steam lines, being introduced by Sir 
W. H. Bailey and Co., Ltd., Albion Works, 
Patricroft, Manchester, and known as_ the 
** Bi-Seat,”’ can be seen in the illustration below. 
It is designed for controlling a flow of steam at 
working pressures of up to 300 Ib per square 
inch and temperatures up to 500 deg. Fah., and 
is particularly intended for use where frequent 
operation is expected. 

On initial opening, the main valve is raised 
approximately ;4in ciear of its flat seat, but the 
orifice remains sealed by a special spring-loaded 
parabolic plug. As the unit is opened more 





** Bi-Seat ’’ control stop valve for steam lines 


fully, the plug is gradually withdrawn from the 
orifice to provide a streamlined annulus for the 
passage of steam. This design, it is claimed, 
makes it virtually impossible for foreign matter 
to be trapped on the main valve seat. The fine 
degree of control—from minimum flow to full 
bore—which is possible allows steam to be 
admitted slowly to a cold system with full 
protection for the valve and seat against the 
direct cutting action of the high velocity steam, 
thus preventing wire drawing. 

The same degree of protection is afforded to 
the seat when the control valve is being closed, 
because steam is shut off by the parabolic plug 
before the main valve comes into close contact 
with it. All working parts of the valves are made 
of “* K Monel” and stainless steel. 


PNEUMATICS AND HyDRAULICS EXHIBITION.—An 
exhibition devoted to pneumatic and hydraulic equip- 
ment is to be held at the Alexandra Palace, London, 
from October 12 to 16 next. During the course of 
this exhibition a convention will be held at which 
speakers from this country and overseas will deal 
with the latest developments in hydraulics and 
pneumatics. The inaugural meeting of the Fluid 
Power Association will be held at the same time. 
The exhibition and convention is being organised by 
Macfarlane Watson, Ltd., 36, Beauchamp Place, 
London, S.W.3. 
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Institution of Naval Architects 


ANNUAL SPRING MEETING 


No. Ill Continued from page 579, Ap#il 10) 


GOODALL presided 
resumed on 
the following 


IR STANLEY 
when the meeting was 
Wednesday afternoon and 

paper was presented : 
AN ANALYSIS OF SHIP-MODEL 


CORRELATION DATA USING THE 
1957 1.T.T.C. LINE 


By R. E. CLements, B.Sc 
SYNOPSIS 


The purpose of the paper is not to draw final con- 
clusions as to the roughness allowances but to give a 
factual report on the results so far obtained. A brief 
survey is given of the position regarding the estima- 
tion of ship resistance up to the time of the 1957 
Madrid Conference and the paper touches upon ship 
predictions and ship trials data and scope of investi- 
gations. Tabular statements give comparison of 
power and revolutions per minute for model and ship 
for various trials with single and twin-screw ships 
and there are also ship model correlation curves. There 
is a discussion of the results and it is noted that the 
principal conclusion concerning the use of the 1957 
1.T.T.C. line is that all corrections are positive and 
there appears to be no length effect 


DICUSSION 

Sir Victor G. Shepheard : The purpose of 
the paper is the re-analysis, on the basis of 
the 1957 I.T.T.C. line, of the large mass of 
model data available for ships on which 
careful measured mile trials have been con- 
ducted by B.S.R.A., and thereby calculating 
the corresponding 1957 1.T.T.C. “ correla- 
tion allowances ”’ in each case. 

We must be clear in our minds as to what 
is covered by these correlation allowances. 
Already there is a tendency by many who 
should know better, the author among them, 
to refer to these as ** roughness allowances.” 
They are nothing of the sort ; roughness is 
only one of the many factors which may 
account for the discrepancy between the 
1957 1.T.T.C. prediction and the full-scale 
trial results. 

First there are the errors which may arise 
in the resistance and propulsion experiments 
on the models themselves, the subsequent 
fairing of the results and the additions 
which have to be made on the naked hull 
results to allow for appendages, &c. Next 
there are the errors which are present in the 
application of the scaling laws for the pre- 
diction of ship d.h.p. In the first place this 
assumes that skin friction and residuary 
resistance are separable and can be scaled up 
independently, but no one would claim that 
this is a sound assumption. Again, the 
L.T.T.C. line is not an exact scientific formu- 
lation of the laws of skin friction, but is an 
empirical formula intended to serve as a 
guide in ship-model correlation. Another 
point to bear in mind is that the I.T.T.C. line 
itself does not take account of the scaling-up 
of the form effect on skin friction. 

The methods used in the paper for scaling 
up the propeller and hull efficiency factors 
could also be a source of appreciable error. 
No allowance has been made for scale effect 
on these and it is well known that it does 
exist. The curves of open water propeller 
characteristics can show appreciable differ- 
ences when carried out at different speeds of 
advance, and if the assumed propeller laws 
were valid, the curves would all be the same. 
As regards the hull efficiency factors, Le. 
wake and thrust deduction, it has long been 
known that wake is subject to scale effect, 


while recent work in Holland and the U.S.A. 
shows that thrust deduction is also affected 
in this way. 

The recording of data on measured mile 
trials and the subsequent analysis may also 
be subject to errors. Variations in results 
between one ship and another, even if they 
are sister vessels, cannot therefore be solely 
ascribed to roughness. It implies that the 
tank prediction of the ship d.h.p. is precise 
and that any discrepancy between this and 
the ship trial results is attributable to the 
ship. May I make a plea that in future we 
should refer, not to “ roughness allowances ”’ 
in this connection, but more correctly to 
“ correlation allowances.” 

I do not wish to minimise the importance 
of the effect of hull roughness on ship 
resistance for it is well established that if 
frictional resistance is to be kept to a reason- 
able figure, great care must be paid to the 
surface preparation and coating of the 
underwater hull when the ship is constructed 
and throughout its life. 

I think it would add much to the interest 
of this paper if the number of days out of 
dock were added to the tabular statements, 
particularly so in the case of the Class * B” 
trials, where the only information we have 
is that the time out of dock exceeds twenty 
days. 

Mr. R. N. Newton: It could be inferred 
from the facts presented that for the ships 
treated, the 1947 A.T.T.C. line gives better 
correlation between model and ship than the 
1957 1.T.T.C. line, in that the average correc- 
tion or so-called *‘ roughness allowance ” 
AC; is smaller, and prediction would there- 
fore be expected to be more accurate. 
Actually the average AC, arrived at, what- 
ever line is chosen as the basis on which to 
assess it, merely constitutes a correlation 
factor. The important point is to be con- 
sistent and to use the same friction line when 
comparing forms. 

A second inference to be drawn is that 
accuracy of prediction of performance, 
judged by the magnitude of the scatter in the 
results between ships, is poor, whatever line 
is chosen. For instance, for single-screw 
all-welded vessels the scatter in the AC, 
values is 0-0004 if the 1957 I.T.T.C. line is 
used, and this implies a possible error in 
prediction of resistance of approximately 
+8 per cent and in speed of approximately 
+4 per cent. 

There can be little doubt of the importance 
of investigating the cause of this scatter, and 
the obvious explanation has been given by 
Sir Victor Shepheard, viz., the variation in 
the several components of AC;. If only 
some of these can be assessed and allowed 
for, this would not only reduce the scatter, 
but also the average value of AC;. In the 
Class ** A” trials, for example, the times out 
of dock vary up to twenty days, which alone 
could account for a difference in skin friction 
resistance of the order of 4 per cent. 

Since the 1957 L.T.T.C. line was adopted 
some attempt has been made at Haslar to 
break down AC; into a number of compo- 
nents and use whatever data are available to 
assess them separately and individually. This 
is being done for ships for which full trial 
data and model results are available, over a 
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wide range of speed. For each ship, at a 
number of speeds, the increment of resistance 
coefficient is being assessed for the following 
components : (a) differences in appendages 
between model and ship; (6) wind; (c) 
rough water; (d) fouling of bottom and 
propeller ; (e) surface of ** paint ** roughness; 
(f) structural roughness due to plate edges. 
rivet points, &c.; (g) viscosity effect on 
wavemaking resistance. 

[here are, of course, other components 
which cannot be assessed because of lack of 
data such as: (h) “ waviness” of plating ; 
(i) scale effect on wake and augment ;: 
(j) cavitation of propeller and appendages ; 
(kK) experimental errors. 

In the case of an all-welded twin-screw 
frigate the AC; between the appended ship 
and the smooth naked model, after allowing 
for the items (a) to (g), was reduced from 
0-00074 to 0:00013. Corresponding figures 
for a single-screw all-welded frigate were 
0-00063 and 0-00015. 

It will be appreciated that to apply this 
procedure it is imperative to possess detailed 
information from ship trial records. As the 
author implies, it is not easy to obtain from 
past records such detailed information, so 
that the approach to a further understanding 
of AC; rests on closer attention to such 
detail in the future. Equally, the methods of 
assessment of the components (a) to (g) of 
AC; used at the Admiralty Experiment 
Works are based on intelligent interpreta- 
tion of the very limited data as yet available. 
Nevertheless, the fact that such empirical 
methods afford a fair guarantee of accurate 
prediction is proof that the principle, at least, 
is sound. 

There is a need for a more intensive attack 
upon such problems as determining the 
effect on resistance of surface or paint 
roughness, scale effect on wake and augment, 
increase of resistance with time out of dock 
due to marine growth in different climatic 
conditions, and so on. There is equal need 
for adopting a ** standard *’ model technique 
to account for inexplicable changes in the 
resistance qualities of the water in individual 
ship tanks. It is well to note that this alone 
can account for a scatter of 5 per cent in 
assessment of resistance and on isolated 
occasions as much as 14 per cent. 

Professor C. W. Prohaska: There is a 
new friction line committee looking into 
these correlation factors, and I am _ pessi- 
mistic about the possibilities of it producing 
anything definite at next year’s conference in 
Madrid. But | hope it will give us more 
ideas to enable us to cope with this enormous 
subject. 

Naturally, one would like more informa- 
tion on various matters, including wetted 
surface, and data on propeller loading. 
Without more information I think it is quite 
impossible to make practical use of what we 
have got and I very much hope that the 
B.S.R.A. will allow their data to be included. 

Mr. J. L. Kent: I want to suggest that 
the research should be carried out in a rather 
different fashion. To obtain a correlation 
between model experiments and ship trial 
results, the paper follows the stereotyped 
method of dividing the effective horse- 
power by a model Q.P.C. and multiplying 
the result by a “factor of ignorance” to 
deduce the shaft horsepower for the ship. 
The research has been directed towards 
stabilising the factor of ignorance. 

May I suggest that such statistical research 
has reached its limit of usefulness and that 
no closer correlation will be obtained than 
has been achieved at present by further 
research along such lines. 
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Ihe physical conditions in which the model 
and ship screws work are quite different ; 
especially in single-screw ships. In practically 
all single-screw models the disc of the 
propeller lies wholly within the friction belt, 
whereas that of the ship’s screw has usually 
from 30 per cent upwards of its disc area 
outside the friction belt. Consequently the 
torque curve to a base of revolutions, or slip, 
whether nominal or apparent, which is 
obtained from the model experiments will lie 
completely above that of the torque/slip curve 
for the ship. At the same revolutions to 
scale the ship torque is less than that of the 
model. At the same power to scale both the 
torque and the revolutions are different, the 
torque being greater in the model and the 
revolutions less. It is problematic also 
whether the model Q.P.C. either at the self- 
propulsion point, or with the model under- 
propelled to correct for skin friction, will 
ever be the same as that of the ship. 

Surely all future research in correlation 
should be directed towards finding a method 
by which both the thrust and torque lines 
for the ship can be derived from those 
obtained from the model experiment data, 
and obtaining the shaft horsepower revolu- 
tions, &c., directly from these curves. More- 
over such ship torque/slip curves can be used 
to predict speed losses from fouling, rough- 
ness of hull plating surfaces or rough weather. 

Many years ago Mr. Calvert obtained the 
‘** wakes ’’ behind a cargo ship, and the late 
Dr. G. S. Baker extended this work by other 
experiments carried out at sea. Still more 
recently the late Dr. Allan and Mr. R. S. 
Cutland have obtained the velocities of the 
water within the friction belt with greater 
accuracy, using better apparatus and spend- 
ing more time on the research. 

Using Dr. Baker’s data, | was able to draw 
an approximate torque/slip line for the ship 
from model experiment data for a number 
of vessels with quite good correlation results. 
But I had to guess the scale effect of the ship 
to model screw “* in open.” 

I would make a plea to those who direct 
model research, that when planning future 
research on this subject the statistical method 
of finding an ignorance factor be neglected 
in favour of a drive to bridge the gap between 
model and ship caused by the different 
physical conditions in which model screw 
and ship propeller work. I feel that such an 
approach will quickly give much more 
satisfactory results. 

Mr. H. Lackenby : This paper is in many 
respects the 1959 version of the Allan and 
Canham paper presented to the Institution 
five years ago under the title ‘* Ship Trial 
Performance and the Model Prediction.” 
That 1954 paper summarised the results at 
the time of the joint work which the B.S.R.A. 
and the N.P.L. had been doing on the cor- 
relation of ship and model results. Many 
more ship trials and correlations have been 
carried out since, and these have been 
included in the present paper. The treatment 
and presentation is generally similar to that 
adopted in the Allan and Canham paper, 
except that, in addition to correlations on 
the Froude and Schoenherr bases, results are 
given on the 1957 I.T.T.C. line also. 

1 would underline a point made by Sir 
Victor Shepheard regarding the fallacy of 
referring to ship-model differences as 
‘roughness * allowances. Roughness does 
play an important part, but it gives the mis- 
leading impression that scatter and variations 
are all at the ship end. 

Coming to the detailed results and dealing 
with the Class “* A ” trials, the author groups 
these according to different types of shell 
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construction, and averages the results for 
each group. I have compared these with the 
corresponding group averages in the 1954 
paper and the general picture does not appear 
to have changed much in spite of the greater 
number of results now available. 

A particular feature of the results in the 
different shell groups in Mr. Clements’ tables 
is the appreciable scatter of correlation 
factors within a given group, even among 
sister ships. The B.S.R.A. has been inclined 
to the view that much of this was to be 
ascribed to variations in hull roughness and 
for the last few years we have been making 
careful systematic surveys of hull rough- 
ness in dry dock before the trial. 
Considerable progress has been made and 
there is no doubt that a significant propor- 
tion of the scatter can be ascribed to this 
factor. This sensitivity of ship resistance to 
small hull roughnesses underlines similar 
findings from our tests on the “* Lucy Ash- 
ton.”” In this connection it is important to 
bear in mind that the ships considered in the 
present paper are generally clean new ships 
and that the variations in hull roughness 
have been brought about by the way the 
plates were prepared and the paint applied. 

The differences between the averaged cor- 
relation factors for the various shell groups 
I have referred to are not very great, especi- 
ally in relation to the scatter within a given 
group. In these circumstances one has to 
be very careful to make sure that the 
differences between the means are really 
significant before drawing definite con- 
clusions. Mr. Canham, of the B.S.R.A., 
has been examining the results in that light, 
using statistical methods. 

From the point of view of the designer who 
has to predict measured mile performance to 
meet contractual obligations, (i) in the first 
place I think it is important to bear in mind 
that the correlation factors given in the paper 
are for ideal trial conditions, that is, flat 
calm and no wind at all—the ship results 
have been corrected back to zero wind 
condition. (ii) Secondly, the designer might 
feel hesitant about using averaged results, 
bearing in mind the appreciable scatter. 
He might feel that he cannot afford to be 


' optimistic and that it would be prudent to 


take the upper envelope of the curve of corre- 
lation factors as shown in the paper. 

Clearly, in spite of the additional informa- 
tion that has come to light over the past five 
years, more work is still required and, in 
collaboration with the N.P.L., the B.S.R.A. 
recently got out a forward programme of 
ship trials, bringing in length categories 
which have not been dealt with adequately so 
far, namely, ships under 400ft and over 
600ft long. 

Mr. H. J. S. Canham: The ship-model 
correlation problem arises from three sources 
—the model, the ship and the method of 
scaling up results. Some indication of the 
complexity of the problem is gained by 
studying the results of groups of sister ships, 
in which errors in model measurements and 
in scaling up should be largely eliminated. 

There are only two groups of material 
size amongst the single-screw results. First, 
six all-welded tankers of 530ft between per- 
pendiculars, and secondly, ten tankers of 
515ft between perpendiculars, of varied hull 
construction. 

In the first group all the hulls and pro- 
pellers are identical, all trials were Class 
** A,” but one of the ships was known to 
have a rough hull for a new ship. In the 
second group all the hulls are identical in 
form, but there are differences in propellers ; 
three of this group have 50 per cent welded 
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hulls, five are 75 per cent welded, and two 
are all-welded. Only seven of these ships 
had Class * A” trials ; three of them 50 per 
cent welded and four were 75 per cent 
welded. 

What is interesting about these two groups 
is that the variation of AC; in the all-welded 
group is much larger than in the other group. 

Thus, the group in which known differences 
in hull construction might be expected to 
lead to increased scatter of results actually 
exhibits less scatter than a group of hulls of 
identical construction. Furthermore, in the 
mixed construction group the average AC, 
of the 50 per cent welded hulls (three ships) 
is thirty-seven, whilst that for the 75 per cent 
welded hulls (four ships) is thirty-nine. 

These are some of the reasons why I now 
believe that average correlation factors 
obtained by the simple process of grouping 
hulls of similar construction might be very 
misleading. A difference of mean AC, of 
twenty-four between two groups, as shown 
in the paper (Table I(a)), could arise by 
chance roughly once in seven times. 

I therefore endorse what Mr. Lackenby has 
said about the advisability of practitioners 
using an upper envelope AC, value instead 
of a mean value, and | suggest that the value 
chosen is obtained statistically so that the 
risk of it being found inadequate in any 
particular case is a known quantity. This 
argument applies even more strongly to the 
twin-screw results. 

It is almost seven years since the B.S.R.A. 
first carried out a hull roughness survey in 
connection with the ship-model correlation 
programme. In approximately two-thirds of 
the cases covered by the paper, the B.S.R.A. 
have detailed information about the state of 
the hulls, including a number of cases where 
Mr. Clements describes the hull surface as 
unknown. The classification of roughness by 
amplitude alone is admittedly crude, but 
having regard to the stated wavelength to 
which it applies it might be deemed somewhat 
less crude than the classification of roughness 
by methods of hull construction in which the 
term ‘“‘all-welded’’ makes no distinction 
between the riveting or welding of the frames 
to the shell. 

Mr. D. I. Moor: I view this problem 
from two completely different angles. First, 
we have got to be able to predict with specific 
accuracy what a ship will do. Secondly, | 
endorse the view that we have got to get down 
to the actual figures of ship-model correla- 
tion, and not run around with what is called 
an ignorance factor. 

Mr. C. A. Lyster : This paper has left in 
my mind a sense of vagueness which is not 
at all appropriate to a scientific paper. | 
endorse the pleas that have been made for 
more complete data. 

A person having no inside information on 
the methods used at the N.P.L. has no means 
of knowing exactly how these results were 
analysed. The Q.P.C. in particular is vague ; 
the loading at which the Q.P.C. is obtained 
and the value used cannot be estimated. It 
is pointed out that by comparison with 
Allan and Canham’s paper there are dif- 
ferences for certain ships, and this implies 
that the method of analysis has been changed. 
I think it is encumbent on Mr. Clements, if 
the methods used have been changed, to say 
where and to give his methods in more 
detail. 

My personal belief in connection with Mr. 
Clements’ conclusions is that the correlation 
factor does change with length and will not 
remain constant on the basis of length when 
the I.T.T.C. line moves. 

Dr. G. Hughes: May I deal with one or 
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two of the technical difficulties and remove a 
little of the pessimism ? For instance, in 
the revolutions correlation (Table | and other 
tables) we find a surprising consistency. It 
is a correlation of the revolutions obtained 
on the single-screw ships compared with 
those on the model for the same power 
absorption by the propeller, assuming the 
model propeller is scaled up by a correction. 
This consistency, despite the variation of the 
type of hull construction and the Condition 
of the hull surfaces, is an indication that we 
have here some excellent data. It shows, to 
me, that there is an amazing consistency in 
what would be a combined wake and pro- 
peller scale effect, only a matter of a few 
per cent of revolutions, between the power 
and the revolutions relationship. 

With regard to the twin-screw ships, Mr. 
Clements has mentioned that the correlation 
appears to be on the average about 4 to 8 
per cent less than in the case of single-screw 





THE ENGINEER 


ships. Also he mentioned that the full 
bottom allowance has been used. If that 
allowance is reduced, then we shall get a 
less prediction from the model, consequently 
a rather greater correlation factor for the 
twin-screw ship, and we shall bring single- 
screw and twin-screw ships more or less into 
agreement, for the loaded condition. On 
the average they will want the same correla- 
tion factor as for single-screw ships and, 
again, | think that is a feature which points 
to good and accurate data. 

Professor E. V. Telfer: . | think Mr. 
Clements has been wrongly advised as to 
what took place in Madrid. We looked 
forward to a 1960 line and possibly a 1963 
line ; whether the latter will be the final one 
we do not know. But we only agreed to have 
one line now so that we can study our own 
problems ; the 1957 line was not to be a 
line for ever, but we should study our own 
lines on the same basis. 


( To be continued ) 


ISOMW Nuclear Power Station for 
Tokai-Mura, Japan 


| dal first atomic power station is to be 
built by The General Electric Company, Ltd., 
of England, in association with Simon-Carves, 
Ltd., at Tokai-Mura, about 70 miles north-east 
of Tokio, as announced in a letter of intent 
issued by the Japan Atomic Power Company on 
April 3. This letter of intent recalls the recent 
announcement (THE ENGINEER, March 6, 1959, 
page 389), that the Japan Atomic Power Com- 
pany had opened exclusive negotiations with 
the G.E.C. for the supply of a 1SOMW nuclear 
power station. It is expected that the final 
details of the contract, the value of which is 
likely to approach £20,000,000, will be settled 
later in the year. The station will take approxi- 
mately four years to build and is expected to be 
in full operation in 1963. 

For the final stages of the negotiations prior 
to the placing of the letter of intent, a Japanese 
delegation, led by Mr. Tamaki Ipponmatsu, 
vice-president of J.A.P.C., arrived in this country 
on March 24. The delegation has also received 
from Lord Plowden, chairman of the United 
Kingdom Atomic Energy Authority, a letter of 
intent to supply fuel for the Tokai-Mura station. 
At the same time, a technical assistance agreement 
between the Japan Atomic Power Company and 
the United Kingdom Atomic Energy Authority 
was signed by Dr. Ipponmatsu and Mr. J. B. W. 
Cunningham, Director of Industrial Power in 
the Authority's Industrial Group. 

The design submitted by the G.E.C. in col- 
laboration with Simon-Carves, Ltd., is for a 
1SOMW single-reactor power station. In its 
basic elements the reactor is similar to those 
already being built for the British nuclear power 
programme. The natural uranium fuel elements 
are mounted in vertical channels through the 
reactor core which is built up from interlocking 
graphite bricks and tiles weighing a total of 
almost 1500 tons. There are 2056 fuel channels, 
each containing eight fuel elements. The core is 
completely enclosed in a spherical pressure 
vessel having an internal diameter of 62ft, and 
is surrounded by a concrete biological shield 
approximately 10ft thick. Carbon dioxide gas 
is circulated through 6ft diameter ducts connect- 
ing the pressure vessel to four steam-raising units, 
two on each side of the reactor building, and the 
steam so generated drives two 85MW turbo- 
generators in the turbine hall. _ 

Charging and discharging of fuel elements can 
be carried out while the reactor is on full load by 
means of a single machine operating above the 
reactor. The reactor is provided with the usual 
control system employing neutron-absorbing 
control rods which can be raised and lowered in 
vertical channels interposed between the fuel 
channels through the core. In addition, however, 


an independent alternative shut-down device, 
which can be tripped manually and which 
operates automatically under severe earthquake 
conditions, has been incorporated in the design. 
Balls of boron steel about lin in diameter are 
released from containers and fall under gravity 
into channels in the core, having precisely the 
same effect as the conventional arrangement of 
boron rods. This device is effective even in the 
event of movement of the core relative to the 
pressure vessel. Overall control of the operation 
of the complete power station is effected from a 
central control room in the reactor building. 

The design is subject to stringent requirements 
laid down by the purchaser to ensure the safety 
of the installation under the most severe earth- 
quake conditions. One requirement is to ensure 
the integrity of the reactor building and _ its 
associated steam-raising plant as a complete 
unit so that no breach can occur in the gas 
circuits ; accordingly, the concrete substructures 
supporting the steam-raising units are carried on 
the main reactor foundation raft to ensure 
uniformity of movement during earthquakes. 
In addition, the support system for the gas ducts 
connecting the reactor pressure vessel to the 
steam-raising units is designed so that the stresses 
in the ducts and in their junctions with the 
vessel are always maintained at safe levels. 

Another safety measure is that the reactor 
building itself houses all the plant necessary 
to guarantee the removal of all heat generated 
within the core, even if severe earthquake shocks 
should cause the fracture of all pipe connections 
between the reactor building and the turbine hall. 

The reactor core, including the graphite 
reflector which surrounds the core proper, is a 
thirty-two-sided structure. It is supported inside 
the pressure vessel on a steel grid of ** egg-box ”’ 
construction and the graphite blocks are held in 
place by a system of restraints in the form of a 
framework which encircles the whole core. 
This framework is designed to hold the core 
accurately in position even during a severe 
earthquake. 

The 62ft diameter spherical pressure vessel 
which encloses the reactor core is fabricated from 
34in plates of steel specially selected to with- 
stand the effects of prolonged irradiation. - The 
sphere is supported on a cylindrical steel skirt, 
and a further skirt is welded to the vessel near 
the top. This upper skirt is anchored to the 
biological shield as a precaution against dis- 
turbance during earthquakes (as illustrated on 
page 389 ante). 

Vertical standpipes connected to the top of 
the sphere pass upwards through the top shield, 
providing a means of access to the reactor core 
for control mechanisms and charge/discharge 
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equipment. Further standpipes house mecha- 
nisms capable of detecting any displacement of 
the core, pressure vessel or support grid due to 
earthquakes and of shutting down the reactor 
before the safety of the installation is jeopardised. 

The fuel elements are fabricated from natural 
uranium metal encased in specially finned cans 
of magnesium alloy. Each element is individually 
supported inside its own graphite sleeve, an 
arrangement originated by G.E.C. The weight 
of the stack of elements in a channel is thus 
transmitted through the sleeves so that stresses on 
the fuel rods themselves are kept to a minimum. 
By making the sleeves from a specially treated 
graphite which has a very low permeability to 
the coolant gas, it has proved possible to main- 
tain the main moderator graphite at a tempera- 
ture such that no significant storage of Wigner 
energy occurs during the life of the reactor. 

Since the fuel in this reactor is charged and 
discharged from above, each element is provided 
with a grappling system which can be gripped by 
the charge machine grab. This device is made 
of a zirconium alloy and is designed so that the 
cartridge itself cannot be damaged during 
refuelling operations. 

In this reactor, the charging and discharging 
of fuel elements are carried out from above the 
reactor. It will be recalled that G.E.C. pioneered 
the development of bottom charge/discharge 
equipment but it was decided to depart from this 
principle to meet the special local circumstances : 
by adopting top charging arrangements, the 
centre of gravity of the reactor building is lowered, 
thus improving its stability under earthquake 
conditions. 

All normal refuelling operations are carried 
out, while the reactor is on full load and under 
pressure, by a single machine travelling on a 
gantry above the top concrete shield. The same 
machine is also used for reactor servicing, 
including the planned maintenance of control 
mechanisms. A duplicate machine is installed to 
provide extra facilities during start-up and to 
allow the first to be withdrawn for maintenance. 

Each charge machine is remotely controlled by 
a single operator from a desk housed in a control 
room at the edge of the pile cap. To ensure the 
correct functioning of the machine, highly 
developed sequence-control equipment is pro- 
vided, the possibility of error being further 
reduced by the employment of a punched-card 
system for setting the requisite interlocks for any 
given operation. The operator can follow the 
working of the machine by means of mimic 
diagrams and closed-circuit television equip- 
ment. 

For all normal reactor-control functions, 
including emergency trips, the usual system of 
control rods is employed. Each rod is suspended 
from a stainless-steel wire rope wound on an 
electrically-driven drum mounted in an extension 
to the associated top standpipe. The driving 
system provides accurate control of the rod’s 
position in the core, and of its rate of movement 
at all times. As already mentioned, there is also 
an independent shut-down system of boron balls 
to operate in the unlikely event of the core 
being greatly deranged by a violent earthquake. 

Each of the four steam-raising units designed 
by Simon-Carves, Ltd., incorporates h.p. and Lp. 
evaporators with economiser and superheater 
sections. The banks of specially designed finned 
tubes which make up these various sections are 
mounted in a cylindrical pressure shell, 84ft 
high and with an internal diameter of 21ft 6in. 
The tube supports and also the skirt on which the 
complete unit is carried are designed to withstand 
earthquake shocks. 

The carbon dioxide coolant is circulated 
through the reactor system by single-stage 
centrifugal blowers. One blower is mounted in 
the base of the pressure shell of each of the four 
steam-raising units, thus avoiding the need for 
large separate pressure casings. Each blower is 
driven by a steam turbine. 

In the turbine hall there are two 85MW turbo- 
generators, each comprising a dual-pressure 
steam turbine driving a hydrogen-cooled alter- 
nator incorporating a highly developed system 
of direct cooling for the rotor. Apart from the 
normal steam condensers, dump condensing 
plant is provided for duty during start-up and 
shut-down. The circulating water for all this 
plant is drawn from the Kuji River. 
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RAISING THE KAFUE BRIDGE 


E have recently recorded in these columns 
several examples of the use of hydraulic 
jacks to lift or translate major engineering 
structures. Another interesting example of this 
kind comes from Northern Rhodesia where the 
thirteen-span railway bridge over the Kafue 
river has been raised 7ft without interruption 
to rail traffic. 
The bridge was built in 1906 by Pauling and 
Co., and consists of thirteen 100ft clear spans. 


When the Kafue river floods, large masses of 


rushes, undergrowth and small trees—known as 
“sudd*’—are uplifted from swampy regions 
and float downstream. During the exceptional 
floods of 1925-26 the river inundated the bottom 
booms of the spans and packed sudd against 
them and the safety of the bridge was gravely 
threatened. A Sft lift was therefore undertaken 
the following year. In 1948 and 1952 yet higher 
floods again endangered the structure. The 
question of a further lift was then referred to the 
railway’s consulting engineers, Messrs. Freeman, 
Fox and Partners, who, after taking into account 
the hydrological data then available and also the 
backwater effect of the then projected Kafue 
hydro-electric scheme 20 miles downstream, 
recommended a lift of 7ft; 3ft of this was due to 
the hydro-electric scheme which, however, has 
not yet been built. 

The original foundations were known to be 
weak and had to be strengthened before the 
proposed lifting could be done. The work was 
therefore planned in two stages, the first being 
the strengthening of the foundations and the 
second being the actual 7ft lift of the super- 
structure. 


FOUNDATIONS 

Steel-sheet-piling was driven to form a coffer- 
dam round each pier. The tops of the piles 
were above the low water level, and the coffer- 
dams were then pumped out and excavated 
almost to the level of the underside of the exist- 
ing foundations. The enclosure was then filled 
with mass concrete and raised a further 6ft to 
form a collar round the old pier. 

Numerous obstructions were met during the 
course of the work and chief amongst them was 
the presence of a large mound of bagged con- 
crete surrounding each pier, laid in previous 
years as a protection for the footings of the piers 
again scouring. It was necessary to keep clear- 
ance of these only a little ahead of the pile 
driving so that an early rise of the water and 
consequent stoppage of operations would not 
leave some piers unprotected in the following 
flood season. The bags were removed by a 
standard stoping bucket connected through an 
A-frame and snatch block on the deck of the 
bridge to a diesel-driven double-drum mining 
hoist mounted on a steel pontoon. 

For the piling, the limited headroom dictated 
special arrangements. Double R.S.J. runways 
were suspended from the main booms. Each 
pile was placed in turn between the two joists, 
and suspended on a heavy bolt fitted with low 
grade ball bearings at each end to travel on the 
runway flanges. The pile was then rolled 
towards the centre of the bridge and the next 
pile was interlocked and placed in a similar 
manner. Thus a roller shutter of suspended piles 
was formed across the face of the pier. Steel 
walings were cantilevered out on supporting 
brackets from the pier and the panel was ready 
for driving. 

A side cradle was used to start driving the 
piles, one at a time, until sufficient headroom had 
been obtained for the piling hammer to be 
carried on a chain block using the joists as a 
runway. Two panels of piles were thus driven, 
one on each side of the pier. Two sets of inside 





and outside walings were then bolted to the 
driven piles at the two different levels and these 
walings were used to pitch all the piles to com- 
plete the sides and ends. All piles in one end 
unit were interlocked and pitched before further 
driving took place, thus avoiding closure diffi- 
culties. All piling was handled on gin poles, one 
at each end of the pier clear of the bridge, with 
luffing tackles taken back to the top booms of the 
adjacent spans. Lifting was by compressed air 
winch mounted on the end rakers of the spans. 

Guide plates were made at the site for the 
piling hammer, which was fitted with remote 
control placed conveniently for the winch 
operator. Piles were floated out on a raft of oil 
drums and it was possible for one skilled oper- 
ator at the air winch to control all lifting, pitch- 
ing and driving. Concrete was trammed to the 
cofferdams along a catwalk erected outside the 
downstream girders. 

THE Lirt 

The lift was carried out in a series of 12in 
steps using a number of Duff Norton worm gear 
jacks supplied by the Consolidated Pneumatic 
Tool Company. These jacks were governor- 
controlled and had lifting capacities of 50 tons 
each, and were used in conjunction with specially 
prepared grillages which were inserted under 
each bearing after every lift. These grillages 
were clamped down to the old holding down 
bolts and each tier was bolted to the tier below 
at the intersections. The grillages were designed 
to carry the live load reactions under speed 
restriction without concrete casing. 

Each span was lifted independently and the 
sequence of operations began by raising the 
north end of the span by 6in and placing it on 
hardwood packs under the end cross girder. 
The south end was lifted in two stages of 6in 
each and its grillages were set. A further lift of 
6in was then made at the north end and the 
grillages placed in position there. By carrying 
out each lift in this way end drift was entirely 
eliminated, no end drift occurring on any span 
throughout the total 7ft lift. 

Seven crews were employed simultaneously 
across the thirteen spans so that alternate spans 
were raised together and one crew was available, 
after completing one span, to work back along 
the bridge, correcting any side drift and assisting 
delayed crews. 

Before lifting began, the track on the approach 
embankment was “* humped ”’ to a height of half 
the total lift so that, when lifting started, there 
was a down grade to the bridge. At each lift it 
was only necessary to lift and pack the track 


A test in progress on the automatic draught control of a ‘‘ Dexta ”’ 


between the hump and the bridge ; thus, after 
the final lift the bridge was at the top of a smooth 
grade. The lift was later extended along the 
approaches in each direction. The mass con- 
crete pier top extensions were carried up after 
every two lifts, encasing the grillages. 

Before the main lifting work began, a short 
lift of 3in was effected by raising one span at a 
time. This 3in lift was necessary to remove the 
old cast iron bed plates, many of which were 
cracked and broken. The opportunity was also 
taken of renewing the old sliding bearings with 
articulated lin bearings at the fixed ends and 
large diameter single segmental rollers at the 
expansion ends. The grade of | in 400 which 
this lift entailed was carried forward, span by 
span, and was of no consequence with a speed 
restriction on the bridge. 

Whilst the technical problems encountered 
were relatively simple, the project is of interest 
due to the variety of practical difficulties encoun- 
tered in carrying out the work, especially with a 
river steadily rising, in the latter stages of the 
cofferdam work, at the rate of 3ft in fifteen days. 
So tight was the schedule that water in the rising 
river just topped the level of the concrete in the 
last cofferdam twelve hours after it was com- 
pleted. The most exacting requirement, how- 
ever, was the need for a full service to be main- 
tained without interruption during the work, 
whilst completing such unpredictable tasks, as 
for example, the breaking out of the old bearings 
and the assembly and emplacement of the new. 
The resident engineer for the railway was Mr. 
W. L. Bonny and the whole of the work des- 
cribed was executed by direct labour under his 
charge. 


Mobile Hydraulic Test Equipment 

MucHu use is made of hydraulic systems on 
mobile equipments, and in many cases the con- 
ditions met with in operation of the hydraulic 
devices cannot be reproduced with the vehicle 
stationary : an obvious example is the auto- 
matic draught control of the Fordson “ Dexta,”’ 
illustrated below. 

Thus to observe the functioning of the hydraulic 
circuit, either telemetry must be employed, or 
the test equipment must be capable of travelling 
with the plant. The latter principle clearly 
involves far less difficulty and danger of the 
information being degraded, and has _ been 
adopted by the development section of the 
engineering department of the industria! hy- 
draulics division of the Plessey Company, Ltd., 
in building a mobile research unit aboard a Land- 
Rover. 

The main intelligence handling equipment 
comprises two cathode-ray oscilloscopes : for 
recording results moving-film cameras, with nine 
film speeds between 0-0Sin and 25in per second, 
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are used. A dark box, within which a film can 
be transferred from cassette to developing reel, 
and a film drier are provided. The electrical 
power needed is supplied by a Petbow constant- 
frequency petrol generator carried just within 
the nearside door. 

The parameters normally monitored are 
pressures, and the pick-offs used are resistive 
transducers. The transducers are connected 
into a bridge circuit carried on the subject equip- 
ment—in the illustration it can be seen slung 
from the operator's harness—and the output 
signal is passed by cables to the amplifiers of the 
c.r.o.’s. It is found that, by calibrating the equip- 
ment before each test, reliable results can be 
achieved with this d.c. signalling arrangement. 

The test illustrated is interesting as demon- 
strating the value of this mobile facility. Hydraulic 
circuits frequently are used only when the plant 
main engine is lightly loaded—e.g. a stacking 
truck hoists when standing still—and so ample 
power is available for them. The “ Quantrol” 
on a Fordson tractor is intended to allow the 
maximum power to be generated continuously at 
the driving wheels, and if the surface is good this 
maximum will be set by the power available from 
the engine. Hence power is grudged to the 
“ Quantrol”’ circuit, and any parasitic pressure 
losses must be eliminated. In this case a J. 
Langham Thompson transducer is set into the 
control mechanism, seen between the driver's 
knees, while the draught forces are measured by 
using a hydraulic ram as one of the members in 
the plough linkage and monitoring the pressure 
in it. The tractor driver communicates with the 
development engineer in the Land Rover by a 
two-way telephone circuit. 


Fibre Filter for Acid Mists and 
Fumes 


We are informed that Mancuna Engineer- 
ing, Ltd., Denton, Manchester, was granted a 
licence for the manufacture and marketing of a 
new fibre filter developed by Mr. G. Lowrie 
Fairs, of Imperial Chemical Industries, Ltd., 
general chemical division. This filter, it is 
stated, virtually eliminates the emission of very 
fine acid mist particles from the tail gases of 
major acid producing plant. 

A very high degree of efficiency which is 
achieved with this new filter is due to the employ- 
ment as the filter medium of fine diameter fibres 
which possess hydrophobic characteristics. This 
characteristic results in the impingement on the 
fibres of discrete droplets of very fine liquid par- 
ticles and in a very free dispersion and drainage 
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Diagram of fibre filter unit using filter candles of 
** Terylene ”’ fibres 


of liquid through the mass of fibre. Experi- 
mental work has been carried out primarily with 
glass fibre and “‘ Terylene.” 

In the case of glass fibre it is necessary to treat 
the fibre with a silicone such as I.C.I. silicone 
“M441” in order to provide the hydrophobic 
characteristics on which the operation of the 
filter depends. A 2in thick pad is formed either 
in the shape of a flat disc or in candle form ; the 


pad being moulded at a temperature in the 
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range of 400/550 deg. Cent. In the case of 
“ Terylene "’ the effective temperature is 140/160 
deg. Cent. 

It is stated that the filters have been extensively 
tested at pilot plant stage in the elimination of 
mist from gases containing very fine sulphuric 
acid mist. The performance where the acid 
mist comprises droplets which are 100 per cent 
below two microns has been such that an inlet 
concentration of 0-lg H,SO, per cubic metre 
has been reduced to an emission to atmosphere 
of a mist concentration of 0-0005/0-0007g 
H,SO, per cubic metre. A _ very significant 
feature of this equipment is that the emission 
of mists from the outlet of the filter does not 
increase where there is a temporary or fluctuating 
increase in the inlet concentration. This self- 
compensating characteristic over a wide range of 
gas flow rate and mist concentration is a very 
important development in filtration equipment 
of this kind and is clearly of the greatest signi- 
ficance. 

For the assessment of a mist emission problem 
special sampling methods have been devised to 
determine the particle size distribution on which 
is determined the packing density required in 
the preforming of the filter elements. Engineers 
on the staff of Mancuna Engineering, Ltd., have 
been trained by Imperial Chemical Industries, 
Ltd., in the appropriate sampling methods, 
using isokinetic techniques. 

One proposed design of unit being developed 
by the firm is illustrated in the diagram which 
shows an assembly of preformed filter candles. 
At present work is being concentrated on the 
application of “ Terylene’’ fibres as the filter 
medium, this fibre being very resistant to normal 
acid conditions met in tail gas emissions, and 
providing certain process advantages in that no 
silicone treatment is required, the fibre being 
intrinsically hydrophobic. 

The unit as illustrated comprises an assembly 
of blocks of standard filter candles each consisting 
of six 10in long elements sealed together to form 
one composite candle. 
Inclusive of the steel 
tank and top. outlet 
chamber, the unit will 
stand approximately 6ft 
high, though some 13ft 
of headroom will be 
necessary to permit the 
withdrawal of the cand- 
les for any necessary 
servicing or replacement. 
It is intended that units 
should be _ introduced 
into — existing ~~— plant 
through ducts which 
will incorporate “U” 
bends which can be 
used as individual water 
seals. The liquid re- 
moved from the gas 
discharges down _ the 
centre core of the candle 
and is removed from the 
tank through a simple 
acid outlet. Should 
there be any breakdown 
in one or other of the 
candles, mist channelling through the filter pad 
into the centre core of the candle will be clearly 
visible through transparent plastic cover plates. 
Should such an event occur, the unit can be 
isolated by flooding with water prior to the safe 
removal of the candles for inspection and/or 
replacement. It is anticipated that one candle 
of six elements with a 10in w.g. pressure drop 
will handle some 200 cubic feet of air per minute. 
A period of up to twenty-four hours is required 
from the start up of the filter before maximum 
efficiency is achieved owing to the necessity to 
build up an adequate liquor content in the 
fibres. 

The unit described is to be sold under the 
trade name “ Mancuna-Mistex,”” while a further 
irrigated form of the filter will be called the 
““ Mancuna-Fumex.”” The application of the 
irrigated form of the fibre filter will permit the 
recovery of mists where the acid concentration 
would normally be such as to damage the filter 
medium. A further significant potential is that 
very fine fumes which can be physically dissolved, 
emulsified or dispersed, or form a colloidal 
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suspension in liquid, can be efficiently eliminated 
from a gas stream. As an indication of the 
performance of the “ Mancuna-Fumex” in its 
application to fume removal, a pilot plant 
employing “ Terylene *’ polyester fibre preformed 
into a flat cylindrical mat where the filter medium 
was continuously irrigated with water was 
applied to a fume containing fine particles of 
sodium monoxide, together with calcium chloride, 
sodium chloride and chlorine. This fume was 
obtained in the replacement of diaphragms in 
cells for the electrolysis of fused mixtures of 
sodium chloride and calcium chloride. The top 
particle size of the contaminating particles was 
less than 44 microns, 90 per cent by weight 
being less than 34 microns, and 50 per cent by 
weight being less than 2 microns. The concen- 
tration of particles in the fume varied between 
0-25 gand | g per cubic metre of air. The filter, 
it is stated, was applied to remove this fume for a 
period of two months with no detectable amount 
of solid found in the exit gas—any solid present 
in the exit gas being present in quantities cer- 
tainly less than 0-001 g per cubic metre. 


Roll Crusher 


AN addition to the roller bearing crushing 
rolls in the “ Rollsizer ** series made by Frederick 
Parker, Ltd., Leicester, is a machine fitted with a 
hand-operated hydraulic pump for spring tension 
adjustment purposes. The new 30in by 24in 
machine shown in our illustration has outputs 
of 32 to 75 tons an hour and it has been introduced 
to meet the demand for stone crushed to minus 
gin, although it is adjustable to produce smaller 
or larger sizes. 

The machine has a fabricated steel frame and 
rolls of manganese steel, the shafts of which run 
in heavy-duty, self-aligning spherical roller 
bearings, labyrinth sealed against dust. Roll 
settings are obtained by inserting or removing 
small shims. 

On the crusher the shells can be either plain 





Roll crusher with hand-operated hydraulic pump for spring tension adjustment 


or serrated on both rolls. By using a combina- 
tion of different designs of shells, the duty of 
the machine can be varied. The use of two 
plain shells gives a large proportion of very fine 
aggregate but needs a reduction in feed size. 


Proposed Air Liners 


On Monday last, the Minister of Supply was 
asked in the House of Commons when he would 
make public the recommendations of the 
research study group investigating the economics 
of supersonic air liners. Mr. Aubrey Jones did 
not answer beyond observing that the Supersonic 
Transport Aircraft Committee had recommended 
that detailed design work should be undertaken 
on two projects : 

(i) An aeroplane carrying 150 passengers on 
the non-stop London-New York route, cruising 
at about twice the speed of sound ; and 

(ii) A smaller aeroplane, carrying 100 pas- 
sengers, for stage lengths of up to 1500 statute 
miles cruising at 1-2 times the speed of sound. 
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Building Trials With Large Perforated 
Bricks 


News has just come from the Building Research 
Station of building trials in progress with per- 
forated bricks designed by the Station. This 
matter was first referred to in the Station’s most 
recent annual report, published last July. It was 
then stated that “* work on perforated and hollow 
bricks and blocks has been directed mainly to 
developing patterns of brick that would be suit- 
able for use in Britain, where facing brickwork 
is a tradition not lightly to be surrendered and 
where the rendered finishes so widely used on 
the Continent cannot be accepted as the universal 
solution of the problem of rain penetration. 
Two brickmakers have made trial batches of a 
horizontally perforated brick designed by the 
Station, and these have been used to build test 
walls for the determination of compressive 
strength and for rain penetration tests. The 
brick measures 134in by 8gin by 2gin, and is 
provided with a central hand-hold and two 
grooves in the upper surface to interrupt the 





horizontal joint and so hinder rain penetration. techniques. The 9in 
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(Left) (a) End elevation of wall with 134in long horizontally perforated bricks. 
(c) ** V6’’ vertically perforated brick. 


A Yin wall of these bricks showed much greater 
resistance to rain penetration than a 9in wall of 
ordinary common bricks, though it was inferior 
to a normal [lin cavity wall. Tests have also 
been made on vertically perforated bricks laid 
with a divided joint, and these, too, have given 
encouraging results in the rain penetration test. 
Development is continuing.” 

The 13tin brick with horizontal perforations 
is illustrated in the accompanying diagram. 
However, it would appear that greater success 
is being obtained with a slightly smaller brick 
with vertical perforations. Two versions of this 
brick, known as “V5” and “ V6,” are also 
illustrated, and we show these bricks being laid. 
The following is the Station’s account of work 
up to the present. 

** A hollow clay brick—which forms a cavity 
wall in one unit without ties—has been developed 
at the Station. The hollow brick completely 
changes the traditional British pattern of clay 
brick which has existed in its present form for 
hundreds of years. Yet only a comparatively 
small change in technique will be required by the 
bricklayer. A group of four bungalows, designed 
by Mr. F. B. Pooley, F.R.I.B.A., consultant 
architect to the Aylesbury Borough Council, is 
the first building in this country to be constructed 
with the new type of bricks. 

“The bricks are perforated and are therefore 
lighter than the standard solid brick, volume for 
volume ; this should lead to quicker laying. 
The air spaces in the bricks provide the necessary 
thermal insulation and assist the manufacturer 
in drying and firing. The design also lends itself 
to mechanised production. Two firms have so 
far co-operated in the development. The 
Western Counties Brick Company has manufac- 
tured the earlier design of horizontally perforated 
brick and has built an office block with it. The 
Sussex and Dorking Brick Company, Ltd., has 
manufactured enough of the vertically perforated 
bricks for the bungalows at Aylesbury. 

“Research work included a study of bricks 
and brickworks on the Continent, where hollow 
clay blocks have been used for many years. But 
the new bricks had to be designed to meet British 
conditions. Continental brickwork is nearly 
always rendered externally for rain exclusion. 
In this country, however, we have a tradition of 
facing brickwork and the need to maintain this 
yet provide rain-resistant bricks is an example 
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of the research problems. It was also necessary 
to make the new bricks strong enough for use in 
place of the existing type of cavity wall. Resist- 
ance to fire was another requirement. 

“In principle, it is simple to remedy the 
shortcomings of the standard solid brick. In 
practice, however, there are many pitfalls and 
in the last 100 years or so most of the new designs 
invented and patented have either never been 


manufactured or have failed to become 
established. 
“In designing the bricks—called ‘* V5 *’—the 


Building Research Station believes that it has 
met these requirements. The standard formats 
recommended and used at Aylesbury are 8jin 
by 8§in by 2§in and 8 fin by 8}in by 44in, so that 
with gin bed and vertical joints the design and 
building sizes are respectively 9in by 9in by 3in 
and Yin by 9in by 44in. 
This gives compatibility 
with the form of exist- 
ing bricks and involves 
the least interference 
with existing building 





by 9in by 3in format, for example, with its 
hollowed-out hand-hold in the centre and 
50 per cent air space by perforation, can be laid 
as easily as one normal brick because it is only 
the same weight although twice the volume. 

‘** A whole range of other sizes, including one 
or two 134in long, can be produced to give 
greater scope to the architect. In other words, 
the principle may be applied in providing the 
designer with at least two different lengths and 
several different course thicknesses. Obviously, 
a perforated brick must be handled with more 
care and the Station is now studying methods of 
extending its brick-packaging system to include 
this new development.” 


High-Speed Photo-Printing Machine 


A NEW synchronised combination printing 
and ammonia developing machine introduced 
by the Nig Manufacturing Company, Ltd., Dane 
Street, London, W.C.1, is designed to produce 
prints at speeds up to 40ft per minute. This 
“ Zephyr’ machine, as it is known, handles 
tracings up to 44in wide, and can be arranged to 
deliver the prints at the rear or the front. When 
printing continuously from the roll the paper is 
delivered print side up from the rear of the 
machine to facilitate the cropping off of individual 
drawings. 

As was demonstrated recently by the makers, 
this photo-printer produces a high-quality print 
even when operating at its highest speed of 40ft 
per minute. The speed and efficiency of the 
machine, it is stated, has been made possible by 
dispensing with the perforated metal plate or 
roller methods of supplying the ammonia vapour 
for developing, and the introduction of what is 
termed a “ wind tunnel” for this purpose. By 
means of this “ wind tunnel’ ammonia vapour 
is delivered under pressure at high speed on to 
the sensitised surface of the paper. 

The new photo-printer, which is illustrated 
below, has in its printing section a 3kW quartz 
lamp mounted in a 6in diameter revolving glass 
cylinder. This cylinder is cooled by a large 
volume of filtered air which is continuously 
pumped through it and exhausted through duct- 
ing clear of the machine. From the printing 
section the paper, either in the required size or as 
a continuous roll, is fed by rollers through a 
sealed chamber above. In this chamber a con- 


(b) Vertically perforated ** V5 ”’ 
(Right) Laying a 9in wall with the ** V5’ bricks 
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tinuous stream of ammonia vapour is delivered 
through a slot along the full width of the 
sensitised surface of the paper. 

The ammonia is supplied to the developing 
section from a Winchester enclosed in a recess at 
one end of the machine, the liquid being drawn 
by a constant-volume diaphragm pump and 
delivered to a feed glass. This feed glass incor- 
porates a non-clogging valve which is adjusted 
to drip-feed the liquid in accordance with printing 
requirements. Excess liquid delivered by the 
pump to the feed glass is returned by a by-pass 
to the Winchester. The liquid for developing 


purposes is delivered into a long tray at the rear 
of the machine where it is vaporised by heaters. 
Above this tray there is a long shallow duct from 
which two fans draw off and pressurise the 
vapour to force it through a slot over the length 





brick as shown in second illustration. 


of the sealed chamber through which the paper is 
carried by the rolls. The chamber is in a closed 
circuit with the fan duct, and in this assembly the 
vapour is constantly recirculated. It is stated 
this method of vapour recirculation reduces the 
amount of ammonia used to about a quarter of 
that required in machines using the perforated 
plate or roller method of ammonia developing at 
high speeds. 

The large volume of filtered air required for 
cooling the machine is delivered by two motor- 
driven fans enclosed in a chamber at the rear of 





Synchronised combination printing and ammonia 
developing machine for producing prints at speeds 
up to 40ft per minute 


the machine. All of the controls are arranged on 
a panel along the top front of the machine, and 
the speed is controlled by turning a knob with 
reference to a speed-indicating arrow in a 
graduated slot. A roll carrier for the sensitised 
paper is fitted below the glass feed table, and a 
wire cutter facilitates separation when the 
required length has been used. Lamp changing 
has been made quick and easy by a new form of 
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mounting by which the lamp and its stainless 
steel reflector are withdrawn as a single unit from 
the revolving glass cylinder in the printing 
assembly. When required this glass cylinder can 
be easily cleaned by removing a panel along the 
front of the machine. The tension of the holding 
bands on the driven cylinders is released by the 
depression of a pedal bar at the front of the base. 


Industrial Humidity Control 


IN many branches of industry the presence of 
moisture in the atmosphere presents a serious 
problem, towards the solution of which greater 
use is being made of methods of humidity control. 
Among the varied problems which have been 
solved by dehumidification are included the 
prevention of corrosion of materials dur- 
ing storage; the processing and packaging of 
moisture sensitive tablets ; the condensation on 
chocolates during chilling and the preservation 
of the insulation in electrical equipment. How- 
ever, many applications require a_ relative 
humidity lower than that which can be achieved 
using conventional air-conditioning units, and 
for such applications the adsorption unit is of 
particular value. Cargocaire, Ltd., Friars House, 
New Broad Street, London, E.C.2, has recently 
introduced its “ Rotaire’’ dehumidifier, of 
adsorption design, which operates on a new prin- 
ciple, but performs the same job as conventional 
units employing silica-gel or activated alumina. 
The principle involved and the method of con- 
struction results in a compact unit which, com- 





** Rotaire *’ dehumidifier models ** M-600 °’ and 
**M-75 ”’ 


pared with a silica-gel dehumidifier, occupies 
about half the space, weighs about half and con- 
sumes about half the power. 

The absorption bed of the * Rotaire ”’ unit is 
in the. form of a drum filled with absorption 
material, having a honeycomb structure with the 
walls of the cells being impregnated with a 
hygroscopic substance. This form of structure 
makes the unit rapidly responsive to the moisture 
content of the air being circulated through the 
cells. The diameter of the drum and the depth 
of the filling are arranged in accordance with the 
rate of airflow and the degree of dryness required, 
and the drum rotates very slowly at a constant 
speed, of about 4 revolutions per hour between 
two fixed ducts. These are divided into two 
sections and into one of these adsorption air is 
passed and flows through the bed into the corre- 
sponding section of the duct on the other side, 
while a stream of hot air is fed into the other 
section on the adsorption outlet side and passes 
through the bed into the corresponding section 
on the adsorption inlet side. Thus the adsorption 
material passes successively through a sector in 


** Miniveil *’ air curtain 
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which it absorbs moisture from the air and then 
a regeneration sector in which hot air drives 
off the adsorbed moisture to atmosphere. A 
cooling sector is also provided in many models 
and allows a proportion of the regeneration air, 
before heating, to pass through the bed and thus 
remove some of the residual heat of the regenera- 
tion cycle to improve the efficiency of adsorption 
In the “ Rotaire’’ dehumidifier the drying 
process is continuous and for a constant ambient 
condition and rate of regeneration heat input, the 
outlet air has a constant dry bulb temperature 
and specific humidity. Mention has been made 
already of the saving in space, weight and power 
which has been effected by the design and the 
following figures serve to demonstrate the advan- 
tages claimed over a conventional solid adsorbent 
dehumidifier. A “ Rotaire”’ unit having an 
airflow of 4000 cubic feet per minute and a 
moisture removal capacity of 200 Ib per hour, has 
a weight of 2-5 tons, occupies a floor area of 55 
square feet, and requires 380 Ib per hour of steam 
at 5Olb per square inch. The corresponding 
figures for a silica-gel unit are given as 5 tons, 
90 square feet and 650 Ib per hour at 100 Ib per 
square inch respectively. Our illustration shows 
two “ Rotaire ’’ units; model M600, which has 
a capacity of 350 cubic feet per minute, 
removes 4 1b per hour at 62 deg. Fah. entering 
dewpoint, using 1I-8kW_ regeneration power. 
The smaller unit on the right, the M-—75, has a 
capacity of 45 cubic feet per minute and removes 
0-7 1b per hour at 62 deg. Fah. entering dew- 
point, using 0-4kW regeneration power. Models 
in production range from 45 to 4000 cubic feet 
per minute capacity and designs for units up to 
7000 cubic feet per minute have been completed. 
An associate company, Minikay, Ltd., has 
introduced the “ Miniveil’’ Mark IX air curtain 
unit, which has been designed to overcome the 
difficulties of limited headroom available over 
cold room doors. The _ illustration below 
shows a unit of the new design which can be made 
in uniform lengths and diameters to suit different 
sizes of doors, while, in addition, the capacity 
of the input fan can be varied. An axial flow 
fan is fitted in the unit illustrated, but centrifugal 
fans can be mounted if required. Operators of 
refrigerated accommodation have problems asso- 
ciated with the opening of doors, since, if the 
doors are open for any length of time, there is a 
danger of an unacceptable rise in temperature 
owing to the fall out of heavy cold air and the 
ingress of ambient air. This problem is met by 
the “ Miniveil*’ air curtain, which projects a 
curtain of ambient air downwards over the open- 
ing at a velocity sufficient to contain the cold air 
in the cold space. 


Portable Power Hacksaw 


We illustrate an improved model of the portable 
power hacksaw made by W. Kennedy, Ltd., 
Station Works, West Drayton, Middlesex. 
This machine is driven by a % h.p. electric motor 
and takes material up to 23in diameter or 2in 
square in its vice. It weighs only 41 lb when 
fitted with a motor or 15lb when arranged 
for a belt drive. An adjustable dash-pot relief 
mechanism is fitted, the saw pressure is controlled 
by a spring and the dash-pot, no weights being 
required. 

The saw frame accommodates any type of 
high speed blade up 
to 4in wide, including 
broken lengths of over 
6in which are secured 
by simple Allen screw 
clamps. The vice jaw is 
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calibrated in fractions of an inch to facilitate the 
cutting off of short lengths of material and a 
depth gauge and a length gauge are fitted to 
give consistent accuracy on repetition cutting 
work. The machine can be fitted on a bench, 
or if required, the makers can supply pedestal 
or tripod mountings. 


Clip-On Ammeter for Railway 
Electrification 


A NEW ammeter based on the conventional 
Ferranti clip-on range has been introduced by 
Ferranti, Ltd., Hollinwood, Lancs, for measuring 
track current in railway a.c. electrification. 
The instrument, which is the first of its type to 
have been developed specifically for railway 
applications, operates on the split-core current 





with ammeter 


traction return § current 
clipped on rail 


Measuring 


transformer principle, but has a special triangular- 
shaped core so that all standard types of railway 
lines can be easily embraced. Six separate 
ranges are obtainable on the instrument, and are 
controlled by a thumb-operated selector switch. 
These are 0-I0A, 25A, SOA, 100A 250A and 
SO0A a.c. Accuracy is within 5 per cent of full 
scale on all ranges. In the illustration the 
meter is shown clipped on one of the running 
rails, which form the current return path in 
high-voltage a.c. electrification with overhead 
contact wire. 


Automatic Tap Thread Grinding 
Machine 


AN automatic thread grinding machine for 
small taps up to 4in diameter or similar com- 
ponents, which has been added to the Newall- 


Keighley range of machines, is now being 
marketed by Newall Group Sales, Ltd., Old 
Fletton, Peterborough. This machine, which 











Portable power hacksaw driven by a } h.p. motor and designed for cutting 


2iin diameter bar 
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can be seen with the top cover removed in the 
accompanying illustration, is designed for a high 
rate of output with a completely automatic 
grinding cycle after initial setting. It is built 
for grinding a standard range of pitches from 
six to sixty threads per inch, and the machine 
can be set for right or left-hand helix up to 
5 deg. 

The wheelhead 


is mounted on vee and flat 


slideways and, when setting up, coarse infeed of 


the wheel is obtained by screw and nut, with a 





im 


Magazine feeder drum loaded with tap blanks; the 
indexing mechanism of this drum is interlocked with 
the machine grinding cycle 


feed dial which is graduated direct to 0: 00025in 
on work diameter. Wheel spindle lubricant 
temperature control is incorporated to ensure 
accurate sizing of the grinding wheel at all 
times. For wheel forming there are available a 
diamond dresser and a crusher, both of which are 
wheelhead mounted and arranged for manual 
control during setting-up operations. These 
formers have their control interlocked with the 
machine cycle. 

A special sizing gauge is fitted to retain 
the grinding wheel in its original preset posi- 
tion. This unit positively compensates for 
wheel wear caused by grinding and also for 
removal of abrasive from the grinding wheel 
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during dressing or crushing operations. With it 
gauging is carried out automatically at predeter- 
mined intervals when grinding is in progress and 
at the end of every wheel forming cycle. 

The live centre workhead has a hollow spindle 
driven from a variable-speed d.c. motor at speeds 
ranging from 8 to 160 r.p.m. It is fitted with 
equipment for straight and for spiral flute relief 
grinding. A multi-pass turret built into the 
machine table permits two or three passes of the 
wheel to be made when it is required to grind 
taps to finished size. It is interlocked with the 
machine cycle. 

The magazine feeder available with the 
machine, which is shown in our upper illustra- 
tion, is electrically and pneumatically operated. 
It consists of a feeder mechanism, which is auto- 
matically interlocked with the machine cycle, 
and a drum magazine built in different capacities 
to accommodate particular sizes and types of 
taps. The drum holds the taps in spring clips 
and is arranged to feed each tap into the machine 
in such a way that correct relationship is estab- 
lished between the flute and the wheel for relief 
grinding. 

The machine operating sequence is fully auto- 
matic and commences when the starter button 
is depressed. In the sequence the magazine is 
first fed towards the grinding centres and is 
moved by the pneumatically operated tailstock 
spindle towards the workhead. 

When the tap blank in line to be ground reaches 
the workhead, the square on the blank is located 
in the work driver and on the work spindle 
centre. On this position being reached the 
magazine withdraws, leaving the tap in the 
grinding position. The machine table then rocks 
forward, the blank rotates and traverses across 
the wheel. On completion of the grinding stroke 
the table withdraws and the tailstock centre 
retracts, allowing the finished tap to fall into the 
ejection chute. The work spindle is then auto- 
matically positioned in the correct rotational 
location in readiness to receive the next tap. 

To complete the sequence of operations, the 
table is rapidly returned to its starting position 
and the magazine is automatically fed in and 
indexed to present the next blank in the loading 
position. When the magazine has been emptied 
of blanks visual and audible signals are given as 
the cycle stops. 


Gate Valves 


A GATE valve now being made by Joshua 
Hindle & Sons, Ltd., Neville Street, Leeds, is 
fitted with ** Fluon ’’ seals which, combined with 





Automatic thread grinding machine for taps up to fin diameter, with covers removed 
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the metal-to-metal fit of the wedge against the 
valve seats, provides a completely leakproof 
construction. The construction of one of these 
** Hindle-Hamer”’ valves can be seen in the 


photograph of a cut-away model which we 
reproduce. 
The two “ Fluon” seals are contained by 


stainless steel sleeves which extend through the 
full bore of the valve and they are compressed by 
the wedge as it is screwed down. These rings 
absorb any alterations in the angular and 





, 


seals 


Gate valve with ** Fluon ’ 


distance relationships of the two seating faces 
which may be caused by line stresses and varying 
pressure and temperature conditions. To provide 
a check that the seal is effective when a valve is 
closed the bonnet is tapped and plugged for the 
installation of a tell-tale bleeder which gives 
visible proof that the valve seals positively on 
the upstream face. The effect of cumulative 
wear on wedge and seat surfaces is avoided 
owing to the properties of “ Fluon,”’ which is 
unaffected by most known chemicals and has 
plastic flow properties which enable the material 
to contain any solids likely to score metal 
Seats. 

These valves are available in carbon steel or 
Stainless steel, the stainless steel models being 
made in sizes from 4in to 6in, and the carbon 
steel models in sizes from 2in to 16in. 


Northern Approach to Runcorn— 
Widnes Bridge 


THE Minister of Transport and Civil Aviation 
has approved a scheme for the construction of a 
new road leading to the Runcorn—Widnes Bridge, 
which will cost more than £1,000,000. The 
proposed road will lead from the junction of the 
Liverpool, Manchester and St. Helen’s roads to 
the immediate northern approach of the bridge. 
It is expected that work will start during the 
autumn. It is expected that 7500 vehicles per 
day will use the bridge. 

The new link road will be three-quarters of a 
mile long. For a good part of the way it will be 
constructed on viaduct and there will be a flyover 
where it crosses Ditton Road, which is part of 
A.562, the Liverpool-Manchester route. Slip 
roads will connect the roundabout with A.562 
and with the St. Helen’s Road (A.568). At the 
southern end there will be slip road connections 
with Lower Church Street, which will be widened 
to its junction with Waterloo Road. There will 
also be connections with a large industrial estate 
lying between the main railway line and the 
River Mersey. The scheme has been designed 
by the county surveyor and bridgemaster of 
Lancashire, Mr. James Drake, M.1.C.E. 
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Co-ordinating Wage Claims 


In the concluding stages of the House 
of Commons debate on the Budget pro- 
posals, on Monday evening, Mr. Robert 
Carr spoke about the “vexed, difficult 
question of wages.”” In some industries, he 
said, the wage structures were out of date, 
complicated and frustrating and ought to be 
changed. In other industries he felt that 
there would be a greater chance of a more 


sensible and more peaceful settlement of 


wage negotiations if the field of negotiation 
affected smaller and more distinct sections 
of industry. The “great, amorphous 
engineering industry,’ Mr. Carr continued, 
was perhaps the prime example of what he 
had in mind. Employers, he urged, should 
develop a habit of consulting together much 
more regularly than some of them did with 
the trade unions at what might be called the 
“close seasons "’ and not only when a wage 
dispute was in process. He thought that 
those industries in which that occurred found 
it easier to settle their wage claims in a 
sensible, intelligent manner. When it came 
to the individual employer in his individual 
factory, Mr. Carr added, the wider use of 
scientifically calculated incentives would help 
to provide workers with the earnings which 
they naturally felt they wanted and needed, 
without, at the same time, putting up the 
labour costs of production. 

Mr. Carr went on to make some sugges- 
tions as to what the trade unions might do. 
There were, he thought, two main courses of 
action. First, in some industries it must be 
accepted that there was an out-dated union 
structure and a rigid demarcation, both in 
and between crafts, which caused stoppages, 
made wage negotiations difficult and pre- 
vented the individual worker from having 
the best chance to earn a high wage and to 
adapt himself to technological changes. 
Only the trade unions, Mr. Carr remarked, 
could set about solving those problems ; 
they were nothing to be ashamed of for they 
had grown out of age and out of the tech- 
nological changes in industry. Secondly, 
Mr. Carr went on, if there was not to be a 
State wages policy, he believed that the 
Trades Union Congress must be given very 
real, though voluntary, powers of co-ordina- 
tion over wage claims in the next year or two. 
If those things were done, Mr. Carr argued, 
there was hope of fewer disputes and of 
wage settlements more in tune with economic 
needs, with greater satisfaction to individual 
workers 


Federation of British Industries 


The annual general meeting of the 
Federation of British Industries was held in 


London on Wednesday of last week. At it, 
Mr. W. H. McFadzean, chairman and 
managing ‘director of British Insulated 


Callender’s Cables, Ltd., was elected president 
in succession to Sir Hugh Beaver, who has 
held the office for two years. 

In an address at the meeting, Sir Hugh 
Beaver emphasised the need to keep British 
industry competitive and efficient. He 
pointed out that 76 per cent, or more, of 
all the people “* gainfully occupied ~ in this 
country were in industry or commerce ; 4 per 
cent were in agriculture. He added that this 
country exported about 40 per cent of its 
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production and that, though it could claim 
only about 8 per cent of the total world 
manufactured production, it was still not 
far short of holding one-fifth of the published 
figures for world exports. These facts, Sir 
Hugh said, were a mark of this country’s 
industrial greatness and of its achievement 
in the face of ever-increasing competition. 
He went on to suggest that in the world 
to-day and perhaps particularly in a country 
such as Britain, completely unable to support 
itself out of its own natural resources, the 
Government—every and any Government 
must play a considerable part in industrial 
affairs. There must be, to a large degree, 
overall planning ; it was not sufficient for 
the various parts of industry to be efficient, 
Sir Hugh remarked, industry must be, and 
must be able to be, an efficient and effective 
machine as a whole. 

Everything, Sir Hugh continued, pointed 
to a closely knit alliance between this 
country’s free-enterprise competitive industry, 
on the one hand, and the Government on 
the other ; by that, Sir Hugh explained, he 
meant the whole machinery of Government, 
and governments of whatever complexion. 
He went on to express the view that industry 
must accept that this was a “* joint exercise ” 
and that there was nothing now to be said 
for the old Victorian freedom of action even 
if that were still practicable. It was a 
corollary, Sir Hugh observed, that the first 
and overriding consideration of the Govern- 
ment must be the creation of the conditions 
in which British industry could be efficient 
and competitive ; more efficient and more 
effective than the industries of those countries 
with which it had to compete. 


British Steel 


The British Iron and Steel Federation 
has prepared a pamphlet, entitled Steel : 
Fact and Fiction, which presents very lucidly 
the steel industry's case against nationalisa- 
tion. Concurrently with this pamphlet, the 
Federation has issued its quarterly bulletin 
Steel Review, in which is published an article 
entitled ** Facts about Steel Development.” 
This article, the Federation explains, 
**examines inaccurate and misleading state- 
ments recently published about the steel 
industry and, in particular, about its 
development. 

In surveying the three development plans 
upon the fulfilment of which the industry has 
been continuously engaged since the war, the 
article emphasises that “* there is no basis for 
the suggestion recently made that the steel 
industry has not planned to provide an 
adequate margin of capacity.”’ The targets, 
in the case of each of the three plans, were 
agreed by the body responsible for the public 
supervision of the industry after consultation 
between the government departments con- 
cerned and the industry itself. ** In no case,” 
it is observed, “‘has any Government 
suggested that the target so fixed should be 
higher.” 

The article goes on to point out that the 
steel industry’s post-war development pro- 
gramme has been carried out under a system, 
the essential elements of which are the indi- 
vidual initiative and commercial judgment 
of the companies engaged in the manufacture 
of a diverse range of products, combined 
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with central pooling of information about 
development and public supervision exercised 
by an independent Government-appointed 
authority. The period of effective state 
ownership and control was too brief to have 
any significant or lasting influence. Under 
the system described, the Federation adds. 
the responsibility for initiating and carrying 
out development rests with the 308 companies, 
of which 295 are privately owned. The 
article comments also on the erroneous 
statements which have been made about the 
ownership and control of the steel industry, 
mainly because the Iron and Steel Holding 
and Realisation Agency retains a “ certain 
stake.” Companies producing 88 per cent 
of crude steel output have now been 
denationalised, and even taking into account 
the Agency’s total holding at its nominal 
value, it covers less than a third of the net 
assets as shown in the latest available balance 
sheets of all the companies once nationalised. 
It is also obvious that, but for the threat of 
renationalisation on terms which are unde- 
fined, but which, if previous experience is 
taken as a guide, would bear little relation to 
the real value of the assets, an even greater 
proportion of the capital vested in the Agency 
in 1953 would by now have been sold back 
to private investors. This threat, the Federa- 
tion adds, is also impeding the raising of new 
capital for development in the open market. 
But, despite the difficulties caused by the 
political uncertainty, and although there has 
been a sharp temporary setback in the growth 
of demand for steel, the British iron and 
steel industry has continued to expand its 
expenditure on development. Last year, a 
record amount of £105 million was spent and 
this level of expenditure is to be maintained 
during the current year. 


F.B.1. Overseas Scholars 


The President of the Board of Trade, 
Sir David Eccles, was the principal guest at 
the fifth annual dinner of the Federation of 
British Industries overseas scholars, which 
was held in London on Tuesday evening. 
Mr. W. H. McFadzean, president of the 
F.B.I., was in the chair. Acknowledging a 
toast to the guests, Sir David Eccles urged 
the students from overseas to keep in mind 
the need to help their respective countries to 
become great. Many of them, he said, were 
representatives of countries still in their 
infancy, but which were “coming along.” 
In the present age, Sir David added, it was 
not just the numbers of population that 
counted ; it was the number of qualified 
engineers and scientists which was of the 
first importance. All the students, he felt 
certain, looked forward to returning to their 
countries to become important engineers ; 
there was opportunity for them to join 
together in the great enterprise of keeping 
the free world expanding. 

It was stated at the dinner that since the 
scheme started 282 scholars had come to 
Britain from Commonwealth and Latin 
American countries and from the Middle and 
Far East. In addition, eleven young engineer- 
ing professors (ten from Latin-America and 
one from Ethiopia) had come to this country 
under the joint F.B.I.-British Council scholar- 
ship scheme for combined academic and 
practical training. 
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Low Friction Valve Control 


GREAT reduction in friction between the nut 

and thread of a screw spindle transmission 
can be achieved, it is claimed, by the use of the 
**Roulement Heélicoidal”’ system invented by 
Monsieur Carl Bruno Strandgren, Ets Volvis, 
Ecublens (Vaud), Switzerland, and made in 
France under licence by La Technique Intégrale, 
18%, Rue d’Anjou, Paris (8°). This design 
comprises three main components: a screw 
spindle ; a nut with the same thread cut into it 
but of larger bore diameter, and an intermediate 
cage holding a number of threaded rollers which 
are interposed between the nut and the spindle. 
The screw profile of these rollers is triangular 
and slightly truncated, with curved flanks (Fig. 1), 








Fig. 1—Principle of ‘* Roulement Helicoidal ’’ screw 
and nut movement. Between the screw and nut are 
interposed longitudinal rollers with threads cut to 
the same pitch. The flanks form part of spherical 
surfaces as shown by the chain-dotted lines. Each 
pair of contacts, such as A and B, lies at opposite 
ends of a diameter of one of these imaginary spheres 

which mutually interpenetrate. In this way, sliding 

friction is replaced by rolling friction 


the radius of curvature being that of an imaginary 
sphere placed between nut and spindle. Contact 
occurs at points corresponding to opposite ends 
of diameters of these spheres, such as A and B in 
the illustration. In this way, a rolling motion is 
substituted for the sliding motion of an ordinary 
screw and nut combination, and the efficiency is 
stated to reach values as high as 90 per cent. 
*“Roulement Hélicoidal** movements have 
























































Fig. 2—Sections through end of valve control arm 





been built for axial thrusts ranging from 50 kg to 
100 tonnes and for speeds of from 2 to 3000 
r.p.m. Screw spindles may, of course, be made 
in any length required by a specific application, 
and in fact sizes have varied so far between 
25mm and 5000mm. The principle has been 
used in connection with aircraft controls, 
machine tools, radar aerials, special purpose 
machinery and others. 

One important recent application is to the 
control of hydraulic valves. Thus, the Société 
des Forges et Ateliers du Creusot (Usines 
Schneider) has supplied a set of butterfly valves 
incorporating this device, for the Kemer Barrage 
in Turkey, which was built by the Compagnie 
Frangaise d’Entreprise on behalf of the owner, 
E.M.C.-R.A.R. This important scheme is 
situated in the Aegean coastal region and is 
designed to provide flood control on the river 
Akcay and water regulation in the Biiyiik 
Menderes valley. It provides irrigation for an 
area of several tens of thousands of hectares 
as well as an electric output of 143 million kWh 
in the mean year. The Kemer dam is a gravity 
dam 116m high. From a catchment area of 
3240 square kilometres it impounds a water 
volume of 640 cubic kilometres, of which 
520 cubic kilometres can be utilised. The dam 
has a concrete volume of 790,000 cubic metres 
and the power station contains three turbine 
sets each of 23kVA. 

The two valves are situated one in each of the 
two pressure penstocks which serve to drain the 
dam and for irrigation at the point where the 
penstocks pass through the concrete. The 
water is controlled by “ hollow jet ’’ valves (also 
supplied by S.F.A.C.) and the butterfly valves 
are placed upstream to act as guard valves. 

Each has an internal diameter of 1900mm and 
works under a static head of 100m. They are 
carried out as steel castings, with cast steel 
butterfly discs in two halves, assembled on a 
vertical, square, forged steel arbour to which an 
operating arm is attached. The latter carries at 
its end the “ Roulement Hélicoidal’’ nut, as 
shown in our second illustration, Fig. 2. A 
geared-down electric drive is used to operate the 
screw spindle, and in emergencies a handwheel 
can be brought into engagement to turn the 
spindle manually. It may be mentioned here 
that the valve disc is equipped with a special 
metallic jointing which can be adjusted from 
downstream without the necessity of dismantling 
the valve. 

The spindle of the “* Roulement Heélicoidal ”’ 
is subjected to compressive forces of up to 
38,000 kg and tensions of 22,000 kg. It is turned 
at a rate of 19-5 r.p.m. bya9h.p. motor. About 
five minutes are required for full opening or 
closing. 
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(A), carrying low friction nut assembly (B) which 


operates in conjunction with control spindle (C) 
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August Thyssen-Hiitte Annual Report 


In its annual report for the year ended 
September 30, 1958, published on March 24, 
August Thyssen-Hiitte Aktiengesellschaft, Duis- 
burg-Hamborn, states that production at August 
Thyssen-Hiitte during the year in question 
amounted to 1,270,000 tonnes of coke, 1,640,000 
tonnes of pig iron, 2,040,000 tonnes of crude 
steel, and 1,630,000 tonnes of rolled steel. 
Gross turnover was DM.974 million (1956-57, 
DM.838 million). For the steel production of 
just over 2,000,000 tonnes, the plant consumed 
1,570,000 tonnes of coke and coal, 4,050,000 
tonnes of ore and other iron-containing material, 
400,000 tonnes lime and limestone, and 550,000 
tonnes of scrap; this represents 3:2 tonnes of 
raw materials per tonne of steel produced. The 
number of employees at the end of the year 
amounted to nearly 11,200 (10,700) of whom 
nearly 1600 (1400) were salaried staff. 

August Thyssen-Hitte, Niederrheinische Hiitte 
and Deutsche Edelstahlwerke together produced 
2,740,000 tonnes of steel and had an external 
gross turnover of DM.1776 (1722) million. 
Total employees on September 30 numbered 
33,400 (32,500). On the nominal capital of 
DM.310 (290) million, a dividend of 9 per cent 
(9 per cent) was declared. 

In spite of substantially increased competition, 
the results are regarded as satisfactory, although 
the rate of growth has slowed down. For the 
first time since the re-founding of the company 
its rapid development has been interrupted. 
Since February, 1958, steel output had been 
below production capacity, and production in 
the second half of the year fell off by 18 per cent, 
while turnover decreased by 11 per cent. The 
combined steel production of the three plants, 
2,700,000 tonnes, represented 11-5 per cent of 
the total produced in the Federal Republic. 

The report states that as a final measure of 
re-organisation, August . Thyssen-Hiitte A.G. 
intends to take over, against an issue of new 
ATH shares, the majority holding in Phoenix- 
Rheinrohr A.G. Vereinigte Hiitten-und R6éhren 
Werke which at present is in the possession of 
the holding company Fritz Thyssen Vermdégens- 
verwaltung A.G., a major shareholder in August 
Thyssen-Hiitte A.G. In order to carry out this 
measure, an increase of the issued capital of 
DM.80,000,000 is to be made. The proposed 
measure will, it is stated, give the Thyssen group 
increased powers of resistance against market 
fluctuations, new possibilities for rationalisation 
and cost reduction, and increased ability to 
compete. It would not involve substantial 
changes in the way the market for the various 
rolled products is being shared among the 
constituent works, and would not constitute a 
penetration by the group into fields of production 
which follow on the production of iron and steel. 
The production ranges of ATH and Phoenix- 
Rheinrohr did not overlap but were supplemen- 
tary and their combination would result in a 
rounding-off which was of particular importance 
to the works in the Thyssen group. The proposal 
is subject to agreement of the High Authority of 
the European Coal and Steel Community, to 
whom an application has been submitted. In 
1957-58, the Thyssen group produced a total of 
5,100,000 tonnes of crude steel, equivalent to 
8-6 per cent of the Community’s total steel 
output. 


Ludwig Prandtl Memorial Lecture 


The Wissenschaftliche Gesellschaft fiir Luft- 
fahrt (WGL), Brunswick, and the Gesellschaft 
fiir Angewandte Mathematik und Mechanik 
(GAMM), Munich, decided in 1956 to hold an 
annual memorial lecture in honour of Ludwig 
Prandtl, the pioneer aerodynamicist. This 
year’s meeting is being held within the framework 
of the Annual Meeting of GAMM in Hanover. 
On Thursday, May 21, at 5.30 p.m., Monsieur 
Maurice Roy, Director-General of O.N.E.R.A., 
will speak about “ The Formation of Vortex 
Zones in Low Viscosity Flow.” Persons 
interested in the lecture should contact the 
be Western Secretariat, Cologne, Ebertplatz 
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was broken. 


HE Carquinez Strait is an arm of the San 
Francisco Bay which lies directly in the path 
of the natural highway connecting the bay area 
with the Sacramento Valley. The Carquinez 
Strait is a navigable body of water approxi- 
mately 3000ft to 5000ft wide with velocities 
varying from Sft to 10ft per second, and since 
the early gold rush days of California has been 
a formidable barrier to the development of land 

rt. The first attempt to overcome this 
barrier was in 1850 when a ferry was established 
to cross Carquinez Strait between Benicia and 
Martinez. In 1879 the Central Pacific Railway 
succeeded in establishing railway transport 
across the strait by building two large ferries 
for the transport of trains across the strait. 
Ferry service thus remained the only facility for 
land transport until the 1920s when the American 
Toll Bridge Company started the construction 
of two highway bridges, one known as the 
Carquinez Bridge situated at Crockett and the 
other situated about 15 miles upstream, 
called the Antioch Bridge. At about the same 
time the Southern Pacific Company started the 
construction of a railway bridge across the strait 
between Benicia and Martinez, about 6 miles 
upstream from the Carquinez Bridge. These 
three bridges have, therefore, been the sole 
means of land transport across the Carquinez 
Strait for the past thirty years. 

In spite of the tremendous increase in highway 
traffic over the past thirty years, no increase in 
highway transport facilities has been made. In 
the five years after the end of World War II, 
highway traffic across the Carquinez Bridge 
more than doubled until it reached an annual 
traffic count of over 10,000,000 cars per year. 
The three-lane roadway of the existing bridge, 
therefore, became a very serious bottleneck to 
the natural development and free flow of high- 
way transport between San Francisco and the 
Sacramento Valley. Since the end of World 
War II it became apparent that some means of 
financing additional highway facilities across 
the strait would have to be found. Because of 
the large amount of funds needed and because 
it would require a large concentration of state 
petrol tax expenditures in two relatively small 
counties of the State of California over a short 
period of time, this kind of financing seemed 
i icable. 


Accordingly the California Legislature in the 
summer of 1955 passed legislation making it 
possible for the California Toll Bridge Authority 
to build two new bridges across Carquinez Strait 
to be financed by the sale of revenue bonds not 
to exceed 80,000,000 dollars. The first of these 


Double Cantilever Bridge 
over the Carquinez Strait 
in California 


BY OUR AMERICAN EDITOR 


With the opening to traffic on November 28, 1958, of a 
second highway bridge across the Carquinez Strait between 
Crockett and Vallejo, California, a critical road bottleneck 
The original bridge now carries three traffic 
lanes southbound towards San Francisco, and the new bridge 
carries four lanes northbound towards Sacramento. 
main double cantilever bridge structure is 3350ft long and is 
supported on three caisson piers, one cofferdam pier and an 
anchorage pier. The design and construction of this bridge are 
of particular interest because of the extensive use of welded 
fabrication and high-strength steel bolting instead of riveting. 
Furthermore, the bridge superstructure constitutes the first 
application of the new “ T-\* high yield strength structural 
steel of the United States Steel Corporation. 
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is the structure parallel to, and about 200ft 
upstream from, the existing Carquinez Bridge 
on U.S. Highway 40, and the second is a bridge 
about 6 miles upstream, between the cities of 
Benicia and Martinez on State Route 75. Since 
plans for the first Carquinez span had already 
been prepared, it was possible to advertise for 
bids on this part of the project in October, 1955. 
Bonds in the amount of 46,000,000 dollars were 
sold in December, 1955, and _ construction 
officially started the same month. The major 
contracts on the project were as follows: (1) 
Work on 2-9 miles of approach road to the 
south of the bridge, awarded to the joint venture 




















Fig. 1—Map of Carquinez bridge site 


of Ferry and Crow for about 7,200,000 dollars. 
(2) The Crockett Interchange structure joining 
the main bridge and the freeway contract, 
awarded to Peter Kiewit Sons’ Company for 
4,700,000 dollars. (3) Foundation work for the 
main bridge, awarded to Mason and Hanger, 
Silas Mason, Incorporated, and F. S. Rolandi, 
Jnr., Incorporated, for about 5,500,000 dollars. 
(4) The superstructure of the main bridge, 
awarded to the United States Steel Corporation, 
American Bridge Division, for about 9,500,000 
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dollars. (5) Road work for a 1-2 mile stretch 
at the north end of the bridge, awarded to the 
Fredrickson and Watson Construction Com- 
pany-Ransome Company for approximately 
1,800.000 dollars. (6) Construction of the 
Administration Building and Toll Plaza, awarded 
to the W. J. Kubon Company for about 500,000 
dollars. 


THE BiG Cut 


The 7,200,000 dollar contract for the approach 
freeway to the south of the bridge contained one 
of the largest cuts in the history of highway 
building in California, and possibly in the 
United States. Called the ‘“ Big Cut,”’ this 
excavation had a width across the top of 1370ft 
and varied from 245ft deep at the centre line to 
350ft deep when measured from the highest 
point on the cut. It contained 9,700,000 cubic 
yards, a large percentage of the 11,200,000 cubic 
yards in the total contract. 

This cut was decided on after study of other 
possible lines and after the consideration of an 
alternative tunnel design. Considering first 
cost, maintenance, right-of-way, highway user 
costs, convenience, safety and disturbance to 
existing property, the line chosen appeared to 
have the advantage over all others. Comparing 
a cut section to a tunnel, there were two factors 
that made the cut a decidedly more satisfactory 
solution—first cost and safety from earthquakes. 
Since the tunnel would pass through a faulted, 
unstable area, its lining would have to be heavy 
and costly to construct, and throughout its life 
it would be subject to considerable danger from 
earth movement. Preliminary borings indicated 
that an older Cretaceous sandstone and sandy 
shale had been thrust over younger Eocene 
shale, mixed with a steeply upturned Miocene 
stratum consisting of interbedded shale and 
hard sandstone. Water was also found in 
sufficient quantities to make subdrainage an 
important problem in the design of the cut. 

Based on the findings from the borings and 
the studies of general terrain and earthquake 
conditions, the following design for the cut 
section was chosen. Slopes were set at 2 : 1 with 
30ft benches every 60ft of elevation. At grade 
the cut provides for two 36ft paved roadways, 
with provision for two additional 12ft lanes, 
94ft outer shoulders, and 2ft shoulders adjacent 
to the 4ft raised median strip, making the cut 
200ft wide at the bottom. To drain the trapped 
underground water, which was found in aggra- 
vating quantities, horizontal perforated casings 
of 2in diameter were drilled laterally into the cut 
slopes. About 24,000ft of these drains were 
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STATIONS 


Fig. 2—Map of southern approach roadway to the new bridge with diagram showing the required 
earth movements 


required to provide adequately for the sub- 
drainage and structural stability of the cut section. 

The “ Big Cut ”’ yielded about 2,400,000 cubic 
yards of material in excess of that needed for 
roadway fills. This material was placed in 
disposal area “* A,”’ shown in Fig. 2, to improve 
the property of the Union Oil Company in 
return for the right-of-way which this company 
provided for road construction. The shale and 
sandstone encountered by the contractor during 
excavation varied in hardness. It was found 
possible to excavate by ripping at all locations 
except the cut at about Sta. 130, which is the first 
cut to the south of the “ Big Cut.’ Here it was 
necessary to shoot and excavate with a 2$ cubic 


yard shovel and use 8 cubic yard dump trucks for 
disposal. 

The contractors elected to use tractors coupled 
with scrapers hooked in tandem to move the 
majority of the dirt. This was possible because 
of the favourable 0-5 per cent grade on the 
long haul. The average haul from the “ Big 
Cut’? was about 8000ft. Each unit was capable 
of making about four round trips an hour, 
moving an average of 37 cubic yards per trip. 
The contractor’s schedule called for moving an 
average of 25,000 cubic yards per day; his 
actual average for the entire project was approxi- 
mately 26,000 cubic yards per 14-hour working 
day. The standard equipment for push loading 
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and ripping was a tractor equipped with ripper 
teeth. The use of this equipment eliminated all 
blasting in the “ Big Cut ’”’ with the exception of 
the minor cracking of huge boulders. Many 
nests of these boulders averaging 8ft to 10ft in 
diameter were encountered at different eleva- 
tions throughout the cut. They were pushed 
into piles, drilled and broken with powder to a 
small enough size for loading. They were then 
hauled to and incorporated in the fills. 

The “ Big Cut ”’ was nearly 10 per cent com- 
plete before the heavy rains in the winter of 
1957-58. Considering the fact these were the 
heaviest recorded rains in eighty years, the slopes 
stood up remarkably well. Only one slide 
occurred, amounting to approximately 100,000 
cubic yards. This took place at the top bench 
elevation and was approximately 60ft deep. 
Unfortunately it occurred in the only developed 
area bordering the cut and resulted in the 
removal of four homes. The remainder of the 
cut showed little signs of distress and only minor 
surface sloughing occurred. 


CROCKETT INTERCHANGE 


The Crockett Interchange serves as a connect- 
ing viaduct between the “ Big Cut” and the 
south end of the main bridge. It also acts as an 
interchange structure for the town of Crockett. 
This structure is of conventional steel-girder 
design, with span lengths varying from 120ft to 
180ft. The girders are supported on forty-seven 
reinforced concrete piers which vary in plan 
from a solid shaft 6ft by 22ft to a boxed shaft 
20ft by 76ft, and in height from 20ft to 123: Sft, 
the average height being close to 70ft. The 
piers were all designed without batter or offsets 
so that slip-form construction could be used by 
the contractor if he so desired. The Peter 
Kiewit Son’s Company investigated this method 
and decided to adopt it, using slip-forms devel- 
oped by B. M. Heede, Incorporated. Slip-forms 
have been used before in the United States but 
they have been of the manually operated screw- 
jack design. This type is cumbersome to keep 
level, and troublesome to keep moving at a 
constant rate at all points. 

The development of an automatic controller 
for operating a series of hydraulic ratchet jacks 
has greatly simplified slip-form procedure. These 
jacks, situated about 7ft apart, are supported by, 
and climb up, high-strength steel rods of lin 
diameter which extend down into the concrete. 
Each rod passes through a metal sleeve 3ft long 
which prevents the rod from becoming bonded 
to the green concrete. After the last pour on the 
pier, the rods are salvaged and the holes filled 
with grout. At the start of each pier, after the 
reinforcing steel, jack-supporting rods, and 
forms have been carefully set on the footing, 
the 4ft deep form is filled in layers of about 





Figs. 3 and 4—Progress of construction at the ‘‘ Big Cut ’’ excavation for the southern approach to the bridge (left) February, 1957 ; (right) March, 1958 
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8in. As soon as the concrete has set sufficiently, 
which may be in about three hours, the jacking 
operation is started. Once jacking is under way, 
the form is “ slipped” up at the rate of Sin to 
i4in per hour. The rate of rise is dependent on 
the rate of curing, which changes with the 
ambient temperature and wind velocity. An 
experienced operator determines the pace at 
which the form moves upward by pushing a thin 
steel rod down into the green concrete. 

When the concrete below is exposed as the 
form rises, its surface is finished by trowelling. 
This is done quickly and easily. Occasionally 
small pockets caused by rocks gouging the slides 
during slipping must be filled and finished. To 
facilitate this part of the work, a finishers’ plat- 
form is hung below the form on the outside of 
the pier and also inside if the pier is hollow. 
Very little finishing inside was necessary, how- 
ever. This platform moves up automatically as 
the form rises. 

For curing, a water pipe fitted with fog nozzles 
is hung below the finishers’ piatform. This 
keeps the exposed concrete constantly moist and 
provides excellent curing conditions even during 
hot, windy weather. Pouring is carried on 
continuously twenty-four hours a day, which, 
at the average rate of 10in per hour, provides a 
progress of about 20ft per day. On piers over 
100ft high, which cannot be completed in a 
five-day week, operations are shut down over the 
week-end and an operator is left in charge to 
keep the form moving the very small amount 
sufficient to prevent bond until the slip-form 
comes to within 6in to 12in of the top of the 
concrete. 

To check the piers for verticality, three targets 
are placed on each end and at the centre of one 
side. One target is placed near the bottom of 
the pier, one on the slip-form, and one on the 
reinforcing-steel template above the form. Water 
columns in transparent plastic tubes, situated at 
Strategic points on the form, are also used to 
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Fig. 5—Design of slip-form equipment used in the 
construction of forty-seven bridge approach piers 


check for possible listing. As soon as a small 
deviation is noted, corrective measures are 
Started by hand jacking at the low points. 
Corrections must be made gradually. 

The Crockett approach structure involved the 
welding of over 8,500,000 Ib of structural steel for 
the girder spans. These spans ranged in length 
from 120ft to 205ft. The larger spans were made 
up of 144in by jin web plates with 24in flange 
plates top and bottom. The flange plates varied 
in thickness from 24in at the centre to lin at the 
ends. Field splices were made by welding the 
heavy flanges and bolting the web plates with 
high-strength bolts. 


BRIDGE SUBSTRUCTURE 
Substructure work on the Carquinez Bridge 
involved the construction of an anchorage 
abutment set in a shale and sandstone cliff at the 
north end of the bridge to support one end of 
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the 500ft north anchor truss span ; three caisson 
piers founded on bedrock about 132ft below 
water level ; one cofferdam-type pier supported 
on 240 steel bearing piles, and an anchorage pier 
125ft high situated at the south end of the 
bridge. All three of the deep-water caissons are 
identical in design, being 53ft wide by 102ft 6in 
long. The caissons are of reinforced concrete 
construction with outer walls 3ft thick and inner 
walls 2ft 6in thick. When completed, the piers 
reached a height of 149ft. Each caisson is 
divided into eighteen dredging wells approxi- 
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The contractor chose to use blasting methods 
to break away the rock under the north cutting 
edge. Because of the depth of water, about 
forty-five minutes was the maximum time for a 
diver to stay at the bottom. For this reason, the 
contractor discarded the idea of drilling and 
blasting in favour of shaped charges. The 
shaped charges could all be placed during one 
trip of the diver. The contractor was aware that 
one of the big problems in connection with under- 
water blasting was to design the charge of 
sufficient size to fracture the rock without causing 
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Fig. 6—Elevation and plan of new bridge over the Carquinez Strait 


mately 14ft square. The four corners of the 
caisson are rounded on a 12ft radius to reduce 
the pressures from high-velocity currents during 
the sinking operations. 

The contractor sank the caissons by means of 
jets, air lift pumps and clamshell dredging. The 
eighteen dredging wells of each caisson were 
sealed at the bottom with arched laminated 
timbers. Through each of the timber “ false 
bottoms’ a 30in diameter capped steel pipe 
was placed through which could be lowered a 
6in diameter jet pipe and a 10in diameter air 
lift pump. After predredging in the area of the 
piers to about elevation — 100.00, there remained 
approximately 35ft of overburden through which 
each pier was lowered. This overburden con- 
sisted mostly of fine sand and gravel and was 
removed for the most part by use of the jets and 
air lift pumps. The jets and pumps were operated 
from the four centre cells only ; however, all the 
cells were equipped with the 30in capped pipes 
through which the jets and air lift pumps could 
be lowered if necessary. The jets loosened and 
churned up the sand and gravel, permitting it to 
be pumped out by the 10in air lift pumps. The 
jets were raised or lowered vertically by a work 
derrick. Rotation of the jets was controlled by 
levers operated manually and the movement of 
the nozzle was controlled manually by cables. 

The bedrock at the bottom consisted of 
upturned layers of shale and sandstone with 
considerable variation in hardness. Pier No. 2 
was situated close to the north bank which forms 
a steep cliff with the layers of shale and sand- 
stone exposed on the side wall of the cliff. The 
nearness of this pier to the steep slope of the 
bedrock rising up to form the cliff provided very 
strong evidence that the plane of the bedrock on 
which Pier No. 2 was to rest would probably not 
be level. The caisson did reach bedrock on the 
cliff side about 3ft higher than bedrock on the 
opposite side. The specifications required that 
the pier must not be out of plumb more than 
1 in. 100. It was therefore necessary that the 
high side of the caisson cutting edge be lowered 
through the bedrock about 3ft. 


any damage to the caisson walls or steel facing 
for the cutting edges. 

The contractor found that there was very little 
published information on the forces exerted by 
blasting within a closed caisson at various 
distances away from the charge. The caisson 
was designed for rather heavy forces directed 
from the outside toward the inside, but was not 
heavily reinforced for forces and impacts directed 
from the inside out. The contractor prepared a 
table showing the maximum safe charge plotted 
against the distance from the caisson walls. This 
table was prepared from information secured in 
the book The Effects of Atomic Weapons, pre- 
pared by the Los Alamos Scientific Laboratory. 

On the basis of the available literature and 
discussions with various authorities in the high- 
explosive field, it appears that the science of 
underwater explosives has not yet been advanced 
to the point where accurate predictions as to 
forces exerted can be made. It is known that 
there is a certain amount of energy released with 
any particular blast, which can be determined 
with reasonable accuracy. The energy released is 
absorbed by: (1) breaking up the foundation 
bedrock, which is the sole purpose of the blast ; 
(2) by raising the temperature of the water and 
rock ; (3) by raising the elevation of the water 
surface, and (4) by distorting or rupturing the 
caisson walls. The ideal condition would there- 
fore be to have nearly all the energy of each blast 
absorbed by breaking up or shattering the 
foundation bedrock, with little or none remaining 
for distortion or damage to the walls. 

This approach indicates the advantage and 
safety of using drilled hole blasting methods as 
opposed to shaped charges. The drilled-hole 
method can be counted on to absorb most of the 
energy released by shattering the bedrock foun- 
dations. The shaped charges, on the other hand, 
will release a much greater part of their energies 
for distortion or even rupture of the caisson walls. 
The Carquinez Bridge caissons were divided into 
six cells lengthwise, and three cells crosswise. 
The 102ft 6in north side of the caisson was 
lowered through about 3ft of bedrock to make it 
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Fig. 7—Design of cutting edge used in the sinking of the three caisson 


piers to bedrock 


level with the south side. The shaped charges 
used were spaced on about 7ft centres along the 
wall and back from the wall about 4ft. 

The shaped charges consisted of about 6 |b 
to 7 lb of explosive gelatine. The explosive charge 
was shaped by a sheet metal cone placed in the 
bottom of a 6in steel pipe. The explosive wave 
of the shaped charge formed a direct jet that 
concentrated its force on the rock below. Short 
legs held the entire assembly up about 6in from 
the rock to obtain a better effect. The average 
crater made by each blast was approximately 
4ft in diameter by about 2ft deep, probably 
approaching a half sphere in shape, and contain- 
ing approximately 4 cubic yard of material. It is 
estimated that about 10 lb of explosives were 
used for each cubic yard of material removed, 
and there were about 40 cubic yards removed in 
all. This large amount of explosives is evidence 
that only 10 to 15 per cent of the available energy 
went into breaking up the rock. 

The maximum charge for any one blast was 
six 74 lb charges situated along the north wall 
of the caisson. A total of ten charges were 
placed at various locations along the wall and in 
various sizes from 14]b to 741b per shaped 
charge. In spite of the precautions used sub- 
sequent inspection disclosed that considerable 
damage had been done. Divers who were sent 
down found some large cracks at the junction 
of the interior 2ft 6in walls with the outside 3ft 
walls. There was also evidence that the steel 
plate cutting edge which encased the bottom 
13ft of the walls was ruptured at one point. 

The evidence of rupture was so strong in the 
six northerly cells that repairs and strengthening 
were necessary to remove any doubt of structural 
stability. The bottom 25ft of the caisson cells 
were to be filled with tremie concrete in accor- 
dance with the original plans. This portion of 
the caisson was considered satisfactory after plac- 
ing of this bottom seal. To repair the six northerly 
cells from the top of the concrete seal upward, it 
was decided to fill them with concrete to a height 
where there was little or no damage. The two 
corner cells were filled to elevation 35ft below 
sea level and the four centre cells along the north 
edge to elevation 60ft below sea level. This work 
required a total of 2350 cubic yards of concrete 
to be added to this caisson. The other two 
caissons were lowered into position without any 
of the difficulties encountered at pier No. 2. 

The bottom 13ft of the concrete walls of each 
caisson are protected by structural steel cutting 
edges fabricated from jin, 4in and jin thick steel 
plates by welding. These steel cutting edges, 
which weighed about 400,000 lb per caisson, were 
fabricated at the Bethlehem Pacific Coast Steel 
Shipbuilding Yards in San Francisco, 32 miles 
from the bridge site. The sections were assembled 
on a shipbuilding drydock and welded together. 
Then the cutting edges were filled with concrete 


and the outside walls of the caisson were extended 
to a total height of 31ft by placing 4in precast 
slabs around the periphery. The use of these 
4in precast slabs was an innovation developed by 
the contractor for reinforced concrete caisson 
construction. The slabs were precast by the 
Basalt Rock Company and became an integral 
part of the 3ft thick outside wall when the caisson 
was completed. The slabs were cast in section 
10ft high by 16ft long, and reinforced at mid- 
section with jin vertical bars on Ilin centres 
and #in horizontal bars on 6in centres. The 
outside surface was cast smooth, but the inside 
surface was roughened and keyed for bonding 
to the poured-in-place section of the outside wall. 

To support the slabs, small vertical steel 
trusses 254in deep were fabricated and canti- 
levered up from the concrete and steel cutting 
edge below. The slabs were then secured to 
these trusses, and the horizontal reinforcing bars 
in the slabs were welded together at the joints 
between slabs. After erection there remained 
in the vertical joints an opening of }in to jin. 
At the horizontal joints the slab edges were seated 
on each other and there was no clear opening. 
To seal these joints and make them watertight, 
the contractor used a commercial application of 
glass-fibre fabric and glass-fibre sealing com- 
pounds. 

There are several advantages obtained by this 
type of construction. It greatly reduces the 
weight of the caisson by making the top 20ft 
section of the outside wall 4in thick as compared 
to 36in, thereby improving its buoyancy. Then, 
too, the precast slabs save the time and expense 





Aircraft Flying 
operations 

Douglas D.C.-3 37-38 
Lockheed “ Lodestar’’ . 36°22 
Vickers “* Viscount ”’ 41°15 
Martin404 ... ... ... 44-11 
Convairliner 240 Sua lig da 45-76 
Curtiss-Wright (CW20) C-46 ... 39-96 


of placing and removing form work. _ This tends 
to speed up construction at the bridge site during 
caisson sinking. A safety factor is also provided 
since the slabs can be placed quickly and the 
joints sealed to provide additional freeboard and 
buoyancy should the need arise. 

As mentioned above, the bottoms of dredging 
wells were closed with “ false bottoms’’ fabri- 
cated from heavy timbers. Through each of 
these “* false bottoms ”’ was placed a short section 
of 30in steel pipe, inside of which there was a 
supplementary “false bottom ”’ in the form of a 
concrete plug that could be removed and replaced 
when desired. After the caisson had been made 
seaworthy, the drydock was lowered into the 
water and the caisson was floated out and towed 
to the bridge site. The first caisson, for pier 2, 





633 





Fig. 8—Concreting work on one of the deepwater caisson 
piers 


was manceuvred into position on July 16, 1956. 

For concreting the caissons, the contractor 
constructed on the south shore a concrete plant 
with a capacity of 120 cubic yards per hour. 
Concrete was discharged into 6 cubic yard 
buckets and transported to the piers in three 
specially constructed barges capable of carrying 
eight buckets each. About twenty minutes were 
required from the time the barge left the mixing 
plant until cranes picked up the buckets. for 
unloading into the concrete hoppers at the pier. 
For placing concrete in the pier walls and parti- 
tions, two concrete hoppers were set up, one at 
the centre of each half pier. Each hopper dis- 
charged on to a belt conveyor which could be 
turned and extended to discharge at any point 
on the half pier. One 10ft section of pier could 
be poured in one day. About four days were 
required to allow the concrete to set, to move 
forms, and to place reinforcing for the next 10ft 
section, so that the sinking operations proceeded 
at the rate of about 10ft per week. 


( To be concluded ) 


Commercial Aircraft Costs 


_ THe direct operating costs of aircraft in domes- 
tic airline service in the United States for the 
twelve months ended June 30, 1958, on a basis 
of total cost per aircraft mile, show that a turbine 
aircraft was the cheapest four-engine machine in 
service. This machine was the Vickers “ Vis- 
count ” V.745, operating as a forty-four or forty- 
Six seat carrier. The cheapest aircraft tabulated 
were as follows : 


Applied 


' 
Direct maintenance | Depreciation Total 
maintenance burden | | 
13-88 6-95 2:97 
17-30 } 18-92 0-72 | $3 ie 
17-98 8-90 17-62 85-65 
19-96 | 10-62 | 5-07 85-78 
19-47 17-41 | 6°56 89-20 
22-50 1 | 15-48 89-58 


It will be observed that the itemised entries 
for the Martin 4-0-4 indicate a total lower than 
that of the “Viscount”; this is, however, 
illusory because the 85-78 cents includes 1-02 
cents for interchange aircraft expense. All the 
piston-engined aircraft with costs below 90 cents 
per mile are twin-engined : as an indication that 
it is not merely the small size of the turbo-prop 
(“ Jet-Prop” is the Vickers term) that brings it 
into this cost range, it may be pointed out that 
among the four-engined transports, only the 
D.C.-6A and D.C.-6B, with eighteen-cylinder 
poppet-valve radials, have lower direct main- 
tenance costs. It should be borne in mind that 
these are domestic carriers’ costs, and that all 
operations other than those of the “ Viscount ”’ 
contribute to the fuel tax. 
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Appointments 


THe Wimpey ORGANISATION has appointed Mr. 
Derek Selby as press officer. 

Mr. D. C. GuNN has been appointed chief engineer 
to Cochran and Co., Annan, Ltd. 

Mr. S. M. Orr has been appointed works manager 
of the pipe fabrication division of Steels Engineering 
Installations, Ltd. 

Mr. F. J. BuTLer has joined the sales staff of 
Bowmaker (Plant), Ltd. He is in charge of the 
newly-formed training school. 

Mr. Ne E. Brown has been appointed manager 
of the ship-repairing department of Smith’s Dock 
Company, Ltd., at South Bank-on-Tees. 

Mr. F. W. Kenprick has been appointed London 
representative of John Dore and Co., Ltd., in succes- 
sion to Mr. R. S. Flexen, who died on April 1. 

Mr. KeNNeTH McMaHon, M.LP.E., has been 
appointed to the board of the Hepworth and Grand- 
age Group of Companies, in the capacity of works 
director. 

Mr. HerMan Baker, Far East regional manager 
for Marconi’s Wireless Telegraph Company, has been 
appointed managing director of Marconi (South 
Africa), Ltd. 

SMART AND BROowN (MACHINE TOOLS), Ltd., has 
appointed Mr. Ilan T. Jackman as senior sales repre- 
sentative, operating from 25, Manchester Square, 
London, W.1. 

Mr. G. H. Jounson has been appointed export 
manager of Bakelite, Ltd., in succession to Mr. E. J. 
Lassen, who has retired after twenty-eight years’ 
service with the company. 

Mr. Gorpon Hyson, A.M.LE.E., has been 
appointed manager of the Bradford branch of Johnson 
and Phillips, Ltd., in succession to Mr. J. W. Robert- 
shaw, A.M.LE.E., who retired on March 31. 

THe Newcomen Society has appointed Mr. A. 
Stowers, immediate past-president, to act as president 
for the remainder of the session, following the death 
of the president, Mr. L. E. Harris, on April 5. 

FAWCETT PRESTON AND Co., Ltd., has announced 
that Mr. C. Smith has been appointed contracts 
manager in the electrical division, and Mr. A. J, 
Taylor has been appointed sales office manager. 

Pratr Precision HyprAuLics, Ltd., announces 
that Dr. D. F. Denny has been appointed to the 
position of chief technical executive responsible for 
design and development of the company’s products. 

Mr. Victor BRENNER has been re-elected president 
for the fourth year, of the Engineering Centre, 
Birmingham. Mr. C. J. Grazebrook has been re- 
elected vice-president, and Mr. A. G. Banks, 
treasurer. 

Mr. GeorGe LaInG has been appointed a director 
of Miller Insulation and Engineering, Ltd. He will 
continue as technical adviser and also be in charge of 
the company’s London office at 6-8, Upper Thames 
Street, E.C.4. 

THE Ministry oF SUPPLY announces that Mr. L, 
Boddington has been appointed director-general of 
aircraft research and development (R.A.F.) in succes- 
sion to Air Vice-Marshal P. S. Blockey, whose tour 
of duty in the Ministry ends in July. 

Proressor A. R. J. P. Uspetonpe, professor of 
thermodynamics at the Imperial College of Science 
and Technology, has been appointed director of the 
Salters’ Institute of Industrial Chemistry on the retire- 
ment of Sir Alfred Egerton, on June 30. 

Mr. R. A. Senior has been appointed director and 
manager of John Thompson Instrument Company, 
of Wolverhampton. Mr. C. S. Gilbert has moved 
from Wolverhampton to Manchester, from where he 
will service the North of England as sales engineer. 

Avro, Ltd., announces that Sir Charles Westlake, 
Mr. John Black and Mr. H. O. Houchen have joined 
its board of directors. They replace Mrs. E. Rawlings, 
Mrs. M. Brook and Mrs. I. E. Widdows, who have 
resigned. Sir Charles becomes chairman of the board. 

THE MINISTRY OF TRANSPORT AND CIVIL AVIATION 
announces that Mr. B. P. H. Dickinson has been 
promoted to Under-Secretary and has taken over the 
shipping operation ports and planning group from 
Mr. W. Graham, who retired on March 31 and is 
taking up an appointment with the Inter-Govern- 

mental Maritime Consultative Organisation. Mr. 
C. P. Scott-Malden has been promoted to Under- 
Secretary and has taken over the road transport and 
international inland transport group from Mr. J. E. 
Hampson. The Ministry also announces that the 
Secretary of State for Scotland has nominated 
Professor D. F. Macdonald to be a member of the 
special panel of the T. rt Tribunal in succession 


to the late Mr. J. M. Mitchell. 
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Personal and Business 


Business Announcements 


Wetpcrarft, Ltd., has moved to Windsor Works, 
Slough, Bucks (telephone Slough 23201). 

Tue INSTITUTION OF ELECTRICAL ENGINEERS States 
that its telephone number has been changed to 
Covent Garden 1871. 

British INSULATED CALLENDER’S CABLES, Ltd., 
states that the telephone number of its Bournemouth 
depot has been changed to Bournemouth 36223. 

Mr. Y. B. Cuavan, chief minister Bombay State, 
Officially opened the new Kanjur Works of Crompton 
Parkinson (Works) Private, Ltd., on February 28. 

WILLIAM BEARDMORE AND Co., Ltd., announces 
that Mr. D. M. Cameron and Captain Q. H. Paterson 
have retired from office as directors of the company. 

DesiGN RESEARCH UNIT, 37, Duke Street, London, 
W.1, has opened an office in Lombard House, 3, 
Higham Place, Newcastle upon Tyne (telephone 
Newcastle 610051). 

Meta INpustries, Ltd., has announced that it is 
closing one of its smaller subsidiaries, Ferrous 
Castings, Ltd., Warrington, Lancashire. The closure 
will not take place until July. 

THe Simms Motor AND ELECTRONICS CORPORA- 
TION, Ltd., states that it has acquired the whole of 
the issued share capital of Aircraft Steel Structures, 
Ltd., Western Avenue, Middlesex. 

THE FAIRFIELD SHIPBUILDING AND ENGINEERING 
ComPANny, Litd., has moved from 9, Victoria Street, 
Westminster, London, S.W.1, to Grand Buildings, 
Trafalgar Square, London, W.C.2 (telephone Trafalgar 
4433). 

Mr. C. W. ALLIN, managing director of Redler 
Conveyors, Ltd., is visiting existing Redler installa- 
tions in Uganda, Kenya and Tanganyika with the 
company’s East African representative, Gilfillian and 
Co., Ltd., of Nairobi. 

SHorRT AND Mason, Ltd., has opened a branch 
office at 30a, London Road, Manchester, | (telephone 
Central 3044). Mr. William K. Gregson has joined 
the company as Northern area representative and 
may be reached at this address. 

F. Perkins, Ltd., has announced the formation of 
a new subsidiary company, Perkins Engines, Ltd., to 
handle sales and servicing of Perkins vehicle, agri- 
cultural, marine and industrial engines throughout 
the world. The address of the new company is 
Peterscourt, Peterborough. 

THE Pyrene Company, Ltd., 9, Grosvenor Gardens, 
London, S.W.1, has formed a new wholly-owned 
subsidiary company, Pyrene-Panorama, Ltd. The 
new company will take over as a going concern from 
Panorama Equipment, Ltd., Panorama Equipment 
(Export), Ltd., and Industrial Protection, Ltd., the 
manufacturing and selling of safety glasses, goggles, 
helmets and other safety equipment. 

THe GENERAL ELecrric Company, Ltd., has 
formed a new company G.E.C. Overseas Services, 
Ltd., which will cover both the supply of goods and 
the provision of the associated service requirements 
in certain overseas contracts. The new trading 
organisation will undertake the bulk of the work 
formerly handled by the G.E.C. Business Develop- 
ment Department, and that department has, there- 
fore, been discontinued. The directors of G.E.C. 
Overseas Services, Ltd., are Mr. Leslie Gamage, Mr. 
D. G. W. Acworth, Mr. R. N. Millar and Mr. H. C. 
Margrett, who is also the general manager. 


Contracts 


THe CHEMICAL ENGINEERING DIVISION OF W. C. 
HOLMES AND Co., Ltd., has received an order from 
the South Eastern Gas Board for a 16,000,000 cubic 
feet per day benzole recovery and desulphurising 
plant. The plant is to be installed at the Isle of Grain 
works. 

THe SouTH DuRHAM STEEL AND IRON COMPANY, 
Ltd., has received an order for steel pipes, for delivery 
during the early part of 1960, worth approximately 
£1,000,000 at current level of prices. The contract 
comprises the supply of 48 miles of 30in and 20in 
steel pipe, 40ft in length, for the Lion Supply Com- 
pany, Ltd., (British Columbia Electric Company, 
Vancouver). 

BritisH INSULATED CALLENDER’S CABLES, Ltd., has 
been awarded a contract worth about £250,000 for 
the supply and installation of telephone cables for 
Phases 3, 4 and 5 of the Crewe-Manchester 25kV, 
50 c/s electrification in the London Midland Region 
of British Railways. These phases will practically 
complete the Crewe-Manchester telephone cable 
system, providing the remaining. main cabling 
between Wilmslow and Manchester and in the 
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environs of Crewe station. The specially screened 
telephone cable will be of the same kind as installed 
by B.I.C.C. in the earlier phases. The cables are 
sheathed with drawn seamless aluminium and pro- 
vided with heavy steel tapes for electromagnetic 
screening against induction from the 50 c’s a.c. 
traction supply. Earthing of the screen in the exist- 
ing installations has been provided by the B.I.C.C. 
system of deep-driven copper rods. 

THE value of recent orders for winders placed by 
the National Coal Board with The General Electric 
Company, Ltd., now totals nearly £400,000. The 
orders include two winders for the Birch Coppice 
Colliery, rated at 400 h.p. and 1490 h.p. The larger 
winder is of particular interest in that speed control 
is effected by a grid-controlled mercury-arc rectifier. 
The other three winders are: a 1450 h.p. machine 
for Western Colliery ; one of 1900 h.p. for Caerau 
Colliery, and another of 1100 h.p. for Cortonwood, 
for which a 2000 h.p. winder is already on order. 
With the exception of the 1490 h.p. rectifier winder, all 
the equipments are a.c. and have compensated 
dynamic braking. Mechanical parts of the Corton- 
wood winder are being supplied by Fullerton Hodgart 
and Barclay, Ltd., and of the other four winders by 
Robey and Co., Ltd. These orders follow closely on 
contracts recently announced for five winders valued 
at over £600,000, for which the G.E.C. is supplying 
both the electrical and mechanical parts. 


MARCONI’S WIRELESS TELEGRAPH COMPANY, Ltd., 
is to supply three high-power h.f. communications 
transmitters to the Posts and Telegraphs Department 
of Pakistan to provide additional telegraph and tele- 
printer circuits for the Overseas Telecommunications 
Service. The equipments have been ordered as part 
of the extensive programme which the Post and 
Telegraphs Department has in hand for the expansion 
of radio telecommunications on international circuits 
and between East and West Pakistan. Apparatus to 
be supplied includes a Type HS51 30kW transmitter 
and two Type HS72 10kW transmitters, complete 
with drives for independent sideband telephony and 
frequency-shift keying. The transmitters are motor- 
tuned for selection of any one of six separate fre- 
quencies. The Type HD20 and HDS! drives will be 
installed in a separate screened room. Outputs 
from the frequency shift keyer and independent 
sideband drive are both at a frequency of 3-1 Mc/s 
and are fed by screened coaxial cables to the mixer 
and harmonic generator chain in each transmitter, 
the appropriate drive being selected as required by 
simple U-link cross-patching. The radiated fre- 
quency is obtained by feeding into the same mixer 
the drive frequencies obtained from the crystal 
oscillators in the Type HD20 assembly. 


THE NortH OF SCOTLAND HypDro-ELECTRIC BOARD 
has placed contracts for the main civil engineering 
works of the Loch Glashan scheme on Lochfyneside 
and for the plant of the four stations of the Strath- 
farrar and Kilmorack scheme in Inverness-shire. 
William Tawse, Ltd., Aberdeen, has been given the 
contract to build the dam at Loch Glashan and col- 
lecting aqueducts, the tunnel, pipeline and the generat- 
ing station. Reed and Mallik, Ltd., will construct a 
system of collecting aqueducts and other works to 
make use of the upper River Add and River Tunns, 
and James Young (Contractors), Ltd., Glasgow, will 
construct aqueducts and other works on the head- 
waters of the River Crarae. The civil engineering 
consultants for the Loch Glashan scheme are Messrs. 
Crouch and Hogg, Glasgow, and the electrical and 
mechanical consultants are Messrs. Strain and 
Robertson, Glasgow. 

The first Strathfarrar plant contract is for four 
10MW Kaplan turbo generators to be installed in the 
Aigas and Kilmorack power stations. These two 
power stations, which will each have a capacity of 
20MW will be situated on the River Beauly. The 
alternators will be manufactured by Bruce Peebles 
and Co., Ltd., Edinburgh. The turbines will be 
designed by Boving and Co., Ltd., and made under 
sub-contract in the west of Scotland. Generating 
plant at the Culligran power station in lower Glen 
Strathfarrar consisting of a 30,500 h.p. Kaplan 
turbine driving a 22MW generator will be made by 
Harland and Wolff, Ltd., as sub-contractor to the 
English Electric Company,. Ltd. At the Deanie 
power station, 6 miles further up the Glen, the 
plant will consist of two 26,600 h.p. vertical-shaft 
Francis turbines each driving a 19MW generator. 
The contract to manufacture and supply these sets 
has been placed with the English Electric Company, 
Ltd., who will manufacture the generators at Scots- 
toun, while the turbines will be made by the Harland 
Engineering Company, Alloa, as sub-contractors. 
The electrical and mechanical consultants for the 
Strathfarrar and Kilmorack scheme are Messrs. 
Kennedy and Donkin. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
lor are printed in italics. When an 

is not Ulustrated the specification is without drawings, 

unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment, is the 
date of publication of the complete specification. Copies of 
specificat may be obtained at the Patent Office Sales Branch, 
15, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


CRANES AND EXCAVATORS 


810,329. April 25, 1957.—Hotst Drum CONTROL 
MECHANISM, Thomas Smith and Sons (Rodley), 
Ltd., Crane and Excavator Works, Rodley, Leeds, 
Yorkshire, and James Thomas Upex, of the 
company’s address. 

This invention relates to the mechanism which 
controls the rotation of the hoist drum for lifting and 
lowering the load in a crane, or in an excavator, 
winch or other machine capable of being used as a 
crane. Its object is to provide a power mechanism 
for controlling the rotation of the drum in both 
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directions to give full mechanical control. Referring 
to the drawing, which illustrates the application of 
the invention to the main hoist drum of an excavator 
to provide power lowering when operating as a crane, 
the drum is freely rotatable about a driving shaft to 
which it can be locked by a main clutch A at one side 
of the drum. At the other side of the drum the 
driving shaft has secured on it a centre pinion B 
engaging with two diametrically opposed planet 
pinions C C which are secured on shafts journalled in 
bearings in a gear carrier D rotatably mounted about 
the driving shaft. The planet pinion shafts have 
secured on them auxiliary pinions which engage an 
internal gear wheel E secured to the drum. The gear 
carrier can be held stationary by a friction band 
brake F operated by a mechanism which may, if 
desired, be coupled through the shaft G with the 
operating mechanism for the main clutch, both clutch 
and brake being power operated if desired. With 
the construction described in the specification, by 
applying the main clutch the hoist drum is rotated at 
shaft speed in the same direction as the shaft, the 
planetary brake F on the periphery of gear carrier D 
being “ off.’ If the clutch A is released and the brake 
F is applied to the gear carrier, the drum will be 
rotated in the reverse direction to the shaft and at a 
much reduced speed. The planetary mechanism 
enables creeping speed lowering to be effected directly 
and mechanically without any frictional slip. The 
double reduction drive permits alternative gear ratios 
to be fitted, and by varying the brake pressures 
between the planetary brake and the drum, any speed 
of lowering can be obtained between zero and 
maximum. Full gravity lowering is possible, if 
desired, with both clutch and brake disengaged.— 
March 11, 1959. 


INTERNAL COMBUSTION ENGINES 


810,456. September 29, 1955.—Liqump Fuet INsec- 
TION Systems, The British Internal Combustion 
Engine Research Association, 111-112, Buck- 
in Avenue, Slough, Buckinghamshire. 
(Inventor : Wilfred Percival Mansfield.) 

It is well known that diesel “knock” can be 
eliminated by injecting a pilot charge of fuel into the 
combustion chamber of an engine ahead of the main 
charge, and it is the object of this invention to provide 
a pilot injection device which is efficient in operation 
and simple to manufacture. The invention consists 
in a fuel injection system which includes a fuel injec- 
tion pump, and a pilot injection device comprising a 
slidable member moving in a bore and controlling 
ports in such a manner that the cycle of operations 
comprises three stages. In the first stage, the pre- 


THE ENGINEER 


determined pilot quantity of fuel is discharged into 
the delivery passage ing to the injector nozzle. 
In the second stage, fuel is released from the delivery 
passage on the injector side of the device by placing 
it in communication with a low-pressure of the 
system, and there is a delay period fi the 
pilot injection. In the third stage the injection pump 
is placed in communication with the delivery passage 
for the discharge of the main quantity of fuel. A 
number of embodiments of the device are described 
with reference to drawings in the specification.— 
March 18, 1959. 


CUTTING TOOLS 


810,543. July 6, 1955.—DriLLING OF METALS, 
National Research Development Corporation, 
1, Tilney Street, London, W.1. (inventors : 
William Stephen Hollis and Algernon Raymond 
Tomlinson.) 
For the machining of hard metals such as 
** Nimonic,” it has been found that difficulties may 
be overcome or considerably reduced by subjecting 
the cutting edge or tip of a tool to the action of a 
coolant medium. The object of the invention is to 
obtain a better cooling of a drill and to this end a 
refrigerating medium (such 
as carbon dioxide) or a 
refrigerated medium is fed 
through the drill axially 
to a point in the vicinity 
of the working or cutting 
edges. The invention is 
illustrated, by way of ex- 
ample, in the drawing. The 
shank of a drill consists 
of a thick walled tube with 
a longitudinal capillary 
duct or bore, which is 
chambered at A to receive 
the shank of a cermet or 
hard metal bit B and the 
duct leads into the cham- 
ber. The bit is also pro- 
vided with an axial bore, 
which is in alignment with 
the drill duct. One or more 
outward extensions from 
the axial bore of the bit 
emerge in the vicinity 
of the cutting edges. 
Carbon dioxide or like coolant is fed to the vicinity 
of the cutting edges of the drill in any convenient 
manner. As shown, radial holes extend from the 
duct into an annular chamber C, which must be of 
sufficient height that the radial holes do not pass from 
it during a drilling operation. The drill can rotate 
in the chamber to which a coolant medium can be 
supplied through a pipe, suitable glands being pro- 
vided to prevent escape of coolant to the atmosphere. 
According to another construction, the capillary duct 
extends the entire length of the drill shank whose end 
remote from the bit may project through a gland into 
a chamber to which a cooling medium is supplied.— 
March 18, 1959. 





810,512. August 12, 1957.—LaTHE AND LIKE 
CutTtinG Tooxs, Liverpool Tool and Gauge, 
Ltd., Ashcroft Road, Kirkby Industrial Estate, 
Kirkby, near Liverpool. (Inventor: Fred 
Leopold Street.) 

Broadly, this invention relates to a cutting tool 
comprising two parts each consisting of a shank 
portion with a cutting edge or tip, and clamping 
means for securing the shank portions in axially 
adjustable relationship so that their cutting edges 
form or shape a workpiece in at least two planes. 
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The tool comprises two 

part A having a tip set for a ote cope, and 
part B a tip arranged to form a er at 45 deg. 
The contacting faces of the shank portions of the 
tool parts are accurately machined with opposite 
inclinations of the order of 2 deg. and in the 
shank portion of part B are two elongated apertures 
counterbored to receive the heads of bolts. The 
shank of part A is drilled and tapped to receive the 
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bolts by which the two parts of the tool may be 
firmly clamped together with cutting tips in tho 
required position. By slacking off the bolts the two 
parts may be moved axially to vary the relative 
positions of the tips.—March 18, 1959. 


POWER TRANSMISSION 


810,498. March 12, 1957.—ATTACHMENT oF Hupgs 
ro SHAFTS, Bryce Berger, Ltd., of lronbarks 
Works, Staines. (/nventor: Reginald Stanley 
Emerson.) 

If serrations, keyways or splines are cut on the 
periphery of a parallel shaft extending, say, from one 
end of the shaft to an intermediate point, a zone con- 
taining stresses in excess of those in the plain portion 
of the shaft will be created where the serrations end. 
It is wellknown that these excess stresses can be 
avoided by locally increasing the diameter of the 
shaft where the interacting faces between the hub 
and the shaft are formed. It is often undesirable, for 
reasons such as limitation of space, to provide this 
local increase of diameter. The present invention has 
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for its object to provide an effective and simple means 
of securing a hub to a parallel cylindrical shaft so that 
the shaft can develop its full torsional strength with 
the minimum risk of fracture due to local high stresses 
adjacent to the fixing means. In it the keyways are 
inclined to the axis of the shaft so that at one end 
both the keys and the keyways are clear of the shaft, 
whilst at the other end the keys are embedded in the 
shaft. The drawing shows a longitudinal section 
through a shaft and hub incorporating the invention 
in one form. A hub A is bored to pass over a shaft, 
the class of fit between the hub and shaft being 
unimportant since it plays no part in the transmission 
of torque. Four mutually coincident keyways are 
provided in the hub and the shaft for keys B. The 
keys or keyways may be of any convenient number 
and cross-sectional shape, but the preferred circular 
section is shown. The keys are inclined at an angle 
to the axis of the shaft so that at their end C they are 
contained approximately wholly in the shaft, while 
at their other end they are substantially clear of the 
shaft. Various alternative means of axial location 
for the keys may be employed. A ccunterbore in 
the hub provides access to facilitate removal of the 
keys when rep The opening D shows how the 
keyways in the shaft break through the surface. The 
keys also provide positive axial location between the 
hub and the shaft.—March 18, 1959. 


ELECTRICAL 


810,058. August 1, 1956.—LocomorTive CONTROLLER, 
Aktiengesellschaft Brown, Boveri and Cie, 
Baden, Switzerland. 

This invention relates to an arrangement for 
regulating the stepping of a contact drum which 
controls an electro-pneumatic drive for multiple 
contact switches, more especially on electric loco- 
motives, The contact drum for regulating the drive 
is freely rotatable on the shaft of the master controller 
and is mechanically coupled thereto through a spring 
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coupling ; a locking device coupled to the contact 
drum is electro-magnetically released step-by-step 
by means of the multiple contact switch only when 
the latter is in a number of definite positions. Refer- 
ring to the drawing, when the handwheel of the 
master controller is moved from 0 to any step, it is 
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held fast in this position by the arresting device A, 
the contact drum B being moved through the spring 
coupling (C, D, E). The drum can at first advance 
only through one step whereafter the driving member 
F encounters the claw G held fast by the locking wheel 
H,. When the contact drum is in this new position, 
the line J is placed under voltage. The control valve 
K of the air motor is energised, so that compressed 
air is admitted and the air motor is moved through 
90 deg., the multiple contact switch travelling from 
0 to step 1, and the conductor L being fed through 
auxiliary contact M on the multiple contact switch. 
The locking magnet N pulls up. Under the action of 
the cam P the locking lever Q, releases the claw 
wheel H,. The locking wheels, the claw R, the 
driving member F and the contact drum move 
through one further step under the action of the 
tensioned spring D, whereafter the locking lever Q, 
which engages with the claw wheel H, prevents 
further movement. In the new position reached, the 
line S is also fed through the contact drum, which 
results in a further quarter-turn of the piston motor. 
The contact step 2 is thus reached. The locking 
magnet is de-energised and releases the locking wheel 
and drum controller portion B—H, for a further 
step. This cycle is repeated until the stage pre- 
selected by the handwheel is reached. In this case, 
the spring D exerts no further moment on the contact 
drum and the position of the driving air motor is not 
further changed. The pair of locking wheels H,, 
H, completes a further switching step under the 
action of the pair of tongues G returning into the 
position of equilibrium and thus enters the initial 
position necessary for further switching operations. A 
method of automatic control of the rate of progression 
is also described.— March 11, 1959. 


Launches and Trial Trips 


CAPTAIN FREMANTLE, trawler; built by John 
Lewis and Sons, Ltd., for the Iago Steam Trawler 
Company ; length overall 153ft, breadth 28ft, 
depth 14ft 6in, gross tonnage 448 ; fishroom capacity 
10,000 cubic feet, trawl winch 175 b.h.p., barrel 
capacity 1000 fathoms 2gin warp; 147kW trawl 
winch generator, two 30kW diesel-driven generators ; 
British Polar Mark M46M diesel engine, 960 b.h.p. 
at 250 r.p.m. Trial, February 18. 


IrntisH BLACKTHORN, oil tanker; built by the 
Fairfield Shipbuilding and Engineering Company, 
Lid., for irish Shipping, Ltd. ; length between per- 
pendiculars 557ft, breadth moulded 69ft 3in, depth 
moulded 39ft, deadweight 18,000 tons on 29ft 6in 
draught, speed 153 knots; two 350kW_ turbo- 
generators, one 200kW diesel-driven generator ; one 
set of double reduction geared turbines taking steam 
at 555 Ib per square inch and 800 deg. Fah. from two 
Babcock and Wilcox boilers. Launch, February. 


Ga.way, open shelter deck cargo ship ; built by 
Smith’s Dock Company, Ltd., for the New Zealand 
Steam Shipping Company, Ltd.; length between 
perpendiculars 440ft, breadth moulded 60ft 3in, 
depth moulded to upper deck 38ft 9in, deadweight 
9811 tons on 26ft 7jin draught, service speed 144 
knots ; five holds, one 30-ton, ten 10-ton and four 
§-ton derricks, electric winches ; three 200kW diesel- 
driven generators ; Hawthorn-Doxford five-cylinder 
oil engine, 5500 b.h.p. at 115 r.p.m. Trial, February. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
In all cases the Time and PLACE at which the meeting is 


to be held should be clearly stated 
ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


meeting 


To-day, April 17.—-Svoxe anpD Crewe Brancu : Royal Hotel 
Crewe, Films, 7.30 p.m 

Sat., April 18.—Oxrorp anp District Brancu: St 
Hall, Marston Street, Oxford, “ Refrigeration,’ 7 p.m 

Tues., April 21.—ALoersHoT AND Districts BRANCH Red 
Cross Hall, High Street, Aldershot, “ Electrical Safety in the 
Home,” S. J. Emerson, 7.30 p.m. ¥& East Kent Brancu 
County Hotel, Canterbury, “ Electricity in Hospitals,"’ A. A 
Mansell, 8 p.m. 

Thurs., April BF —SouTH LONDON BRANCH : Greyhound Hotel. 
High Street, Croydon, “ Rectifiers and their Applications,’ 
K.. D. Phillips, 8 p.m. 

Sat., April 25.—SoutuH East Lonpcn BRANCH 
Airport, 2.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


Tues., April 21.—Propuction Controt Stupy Grour: Man- 

t House, Fetter Lane, London, E.C.4, “ Purchasing 

Quantities, Stock Levels and Batch Sizes,” Miss M. S. Munn, 
2.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, April 17.—Scorrisu Section : Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
Annual General Meeting, 6.30 p.m.; “ Stereophonic Sound 
and Electrostatic Loudspeakers,’’ D. T. N. Williamson, 7.30 


m. 

wh. o- 22.—Lonpon Brancx : London School of Hygiene 
and ropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ The ication of Magnetic Resonance to Solid 

State Electronics,”’ D. J. E. Ingram, 6.30 p.m. 

Twes., April 28.—Mepica. Exvecrronics Group: London 


John's 


Visit to London 
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School of Hygiene and Tropical Medicine, Keppel Street, 
Gower Street, London, W.C.1, Two paper on “ Electron 
Microphony,”’ G. Causey and R. S. Page, 6.30 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., April 22.—MIDLAND REGION : Room No. 3, Chamber of 
Commerce, New Street, Birmingham, “ Instrumentation for 
Industrial Steam Raising Plant,’ L. 1. Young, 10.30 a.m 

1 23.—NorTH WESTERN REGION : Engineers’ Club, 

Manchester, “‘ Capital Investment and Fuel Saving Schemes,” 

R. H. Potterill, 250 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Mon., April 20.—BaTH AND Bristo. Centre: Gardiner, Sons 
and Co., Ltd., Showroom, Broad Plain, Bristol, Annual General 
Meeting, 7 p.m. 

Tues., April 21.—LiverPoot CENTRE : Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Liverpool, 
Annual General Meeting ; Film Show, 6 p.m. 

Wed., April 22.—Leicester Centre: Bell Hotel, Leicester, 
Annual General Meeting, 7 p.m. 

Fri., April 24.—BiRMINGHAM CENTRE: Regent House, St. 
Philip’s Place, Colmore Row, Birmingham, “ Lighting and 
Industry in the Soviet Union,’’ E. H. Norgrove, 6 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., April 21.—SLouGH Section: Lecture Theatre, High 
Duty Alloys, Ltd., Slough, Annual General Meeting ; ““Modern 
Developments in Sand Practice,’’ W. B. Parkes, 7.30 ee . 
ud, 


Wed., April 22.—Lonpon Section: Constitutional 
Northumberland Avenue, London, W.C.2, Annual General 
Meeting; “* Water-cooled Basic-cupola Practice,” T. ( 
Wilson, 7 p.m. 


Fri., April 24..-SLouGH Section: Afternoon visit to British 


Bath Company, Ltd., Greenford. 


INSTITUTE OF FUEL 


Wed., April 22.-Institution of Civil Engineers, Great George 
Street, London, S.W.1, Presidential Address, T. C. Bailey, 
6 p.m. 

Thurs., April 23.—Connaught Rooms, Great Queen Street, 

London, W.C.2, Annual General Meeting; 11.30 a.m., 

Luncheon, 12.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Tues., April 21.—Memorial Building, 76, Mark Lane, London, 
E.C.3, Annual General Meeting, 5.30. p.m 

Mon., April 27.—West oF ENGLAND Section: Grand Hotel, 
Bristol, Films, “* Engineering at Calder Hall,"’ “* Criticality,”’ 
and “* Radio-Isotopes in Industry,”’ 7.30 p.m. 


INSTITUTE OF NAVIGATION 


To-day, April 17.—Royal Geographical Society, 1, Kensington 
Gore, London, $.W.7, “The Dectra Trials,"’ C. Powell, 
5.15 p.m. 


INSTITUTE OF PETROLEUM 


Tues., April 21.—LONDON BRANCH : 61, New Cavendish Street, 
London, W.1, “ Oil in the Gas Industry,’’ J. Burns, 6 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., April 21..-NoRTH WESTERN BRANCH: Engineers’ Club, 
Manchester, Joint Meeting with the Institute of Petroleum, 
Paper to be presented by C. P. Williams, 6.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., April 21.—Great George Street, Westminster, London, 
S.W.1, “ Clifton Bridge, oo : Initial Design Studies 
and Model Test’’; “Clifton Bridge, Nottingham : Design 
and Construction,’’ R. M. Finch and A. Goldstein, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, April 17.—SoutTH MIDLAND CENTRE: College of Tech- 
nology, Gosta Green, Birmingham, Discussion on “ 
Mathematical Content of Advanced Electrical Engineering 
Courses,” opened by N. Mullineux, 6.15 p.m. 

Mon., April 20,—East ANGLIAN SuB-CENTRE : Assembly House, 
Norwich, Annua! General Meeting, “ High-Quality Sound 
Reproduction,”’ J. Moir, 7.30 p.m. SHEFFIELD SuB-CENTRE : 
Technica! College. Scunthorpe, “ Silicone Electrical Insula- 
tion,”’ J. H. Davis, 6.45 ge. te WESTERN Supply Group: 
S.W.E.B. Demonstration Theatre, Electricity House, Colston 
Avenue, Bristol, 1, “*‘ The Design of the 330kV Transmission 
System for Rhodesia,”” F. C. Winfield, T. W. Wilcox and 
G. Lyon, 6 p.m. 

Tues., April 21,—MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, i 
Maintenance of Electronic Equipment in the Process Indus- 
tries,” 5.30 p.m. 4 NORTH MIDLAND UTILIZATION GroupP : 
Great Northern Hotel, Leeds, Joint Meeting with the North 
Midland Graduate and Student Section, “ Uses of Ampli- 


dynes,” J. Dawson; “ Electricity and Milk Production,” 
C. D. Stone, 6.30 p.m. 
Wed., April 22.—Suprpty SecTion: Savoy Place, London, 


W.C.2, “ Electrical Supplies to Power Station Auxiliaries,’’ 
D. A. Dewison, 5.30 p.m. %& SouTH-West SCOTLAND Sus- 
CENTRE: Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, Glasgow, C.2, “A Train Performance 
Computer,”’ E. Bradshaw, M. Wagstaff and F. Cooke, 7 p.m 

Thurs., Apri! 23.—ORDINARY MEETING : Savoy Place, London, 
W.C.2, Fiftieth Kelvin Lecture, “ The Geophysical Year, 
1957-58,"" Sir David Brunt, 5.30 p.m. %& HaTFrecp District 
Brancu : Technical College, Hatfield, “ Cathodic Protec- 
tion,”’ C. L. Wilson, 7 p.m. 

Fri., Aprit 24.—-RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “ Engineering Aspects of Com- 
mercial Television Programme tation,”’ T. C. Mac- 
namara and B. Marsden, 5.30 p.m. 

Mon., April 27.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “The Field Strengths Required 
for the Reception of Television in Bands I, III, IV and V.”’ 
G. F. Swann, 5.30 p.m. SOUTH MIDLAND Rapio AND 
MEASUREMENT GROUP: James Watt Memorial Institute, 
Birmingham, Aanual General Meeting; “ Stereophonic 
Seund,”’ K. N. Hawke, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Tues., April 21.—Y ORKSHIRE BRANCH : Visit to British Transport 
Commission, Frizinghall Depot, Bradford, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, April 17.1, Birdcage Walk, Westminster, London, 
S.W.1, Symposium on “ Biomechanics,’ 4 p.m. ye WESTERN 
BRANCH: Technical Institute, Falmouth, ‘“ Mechanical 
Marshalling of Railway Wagons in Works Sidings,"’ G. W 
Grossmith, 7.15 p.m. 

Tues., April 21.—ScorrisH Brancu: Carlton Hotel, North 
Bridge, Edinburgh, Repetition of the Graham Clark Lecture, 
“ Engineering in an Expanding Economy,” Professor Sir 
Arnold Piant, 7 i 

Wed., April 22.—LONDON Grapuates’ SECTION: 1, Birdcage 
Walk, Westminster, London, S.W.1, “ Rubber in Engineering,”’ 
P. B. Lindley, 6.30 p.m. 

Thurs., April 23.—WesTeRN A.D. Centre : Royal kiotel, Bristol, 
“ Technical and Practical Aspeets of the Disc Brake,’’ J. H. 
Darling, 6.45 p.m. 


Discussion on “ The Problem of 
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Fri., April 24.—LONDON BrRaNCH: 1, Birdcage Walk, West- 
minster, London, S.W.1, Annual Meeting; Technical Film 
Show, 6 p.m. ye Lonpon Grapuates’ SECTION: Alli-day 
visit to de Havilland Engine Company, Ltd., Leavesden, Herts. 

Fri. and Sat., April 24 and 25.—East MIDLANDS BRANCH : Port- 
land Building, The University, Nottingham, Spring Meeting. 

Tues., April 28.—EDUCATION Group : 1, Birdcage Walk, ‘Weat- 
minster, London, S.W.1, Di ion on “* Extended University 
Courses for the Better Graduate,’’ 6 p.m. y% SouTH WALES 
BraNncH : South Wales Institute of Engineers, Park Place, 
Cardiff, ‘* South American Tour,”’ B. G. Robbins, 6 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, April 17.—S®veNTH AIRCRAFT PRCDUCTION CONFERENCE : 

The University, Southampton, Theme, “* The Aircraft Industry 
-A National Asset.’’ 

Tues., April 21.—SOUTHERN REGION : S. Smith and Sons, Motor 
Accessory Division, Witney, Oxon, “ Economic Summary,”’ 
A. A. Jacobsen, 7.30 p.m. 

Thurs., April 23.—SouTH Eastern REGION: Royal Common- 
wealth Society, Northumberland Avenue, Strand, London. 
W.C.2, “ Industrial Relations and the Production Engineer,” 
E. Fletcher, 7 p.m. 

Mon., April 27.—NORTH WESTERN REGION : Manchester College 
of Science and Technology, Manchester, “ Productivity in the 
Cotton Textile Industry,’’ A. Ormerod, 7 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., April 21.—ScorrisH BRANCH : Institution of Engineers and 
Shipbuilders, Glasgow, Annual General Meeting, 7 p.m. 

Wed., April 22.—-LANCASHIRE AND CHESHIRE BRANCH : Liverpool 
Engineering Society, 9, The Temple, 24, Dale Street, Liverpool, 
Annual General Meeting, 6.30 p.m. 

Thurs., aoe Upper Belgrave Street, London, S.W.1, 
* The Engineering Aspects of the Development of Gatwick 
Airport,"’ F. S. Snow and E. V. Finn, 6 p.m. 


INSTITUTION OF WATER ENGINEERS 


Wed., April 22.—SOUTH EASTERN SECTION : Institution of Civil 
Engineers, Great George Street, London, S.W.1, Annual 
General Meeting ; ** Maintenance of Steel Trunk Mains and 
a Applications of Cathodic Protection,’ P. G. Spencer, 
2.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, April 17.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “Some Mechanical Students’ Problems,” 
E. Wood, 7 p.m. 


MANCHESTER STATISTICAL SOCIETY 


Fri., April 24.—Portico Library, 57, Mosley Street, Manchester, 
* Unfair Queues,’’ F. Downton, 6 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, April 17.—Mining Institute, Newcastle upon Tyne, 
“ Some Shipowners’ Problems,”’ R. Munton, 6.15 p.m. 

Fri., April 24.-Lecture Theatre, Mining Institute, Newcastle 
em Tyne, ‘Speed of Submerged Nuclear-Power-Driven 
Ships,”’ J. A. Teasdale, 6.15 p.m. 


PLASTICS INSTITUTE 


To-day, April 17.—MIDLANDS SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, “ Fire and 
Heat Resistant Materials,’’ W. Wilson, 6.30 p.m. 


ROYAL STATISTICAL SOCIETY 


Tues., April 28.—Mepical Section : London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.1, Dis- 
cussion on “* Matched Pairs,”’ 5.30 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLUARGISTS 


Mon., April 20.—The University Building, St. George’s Square, 
Sheffield, Film Night, 7.30 p.m. 7 satay 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., April 28.—Manson House, Portland Place, London, W.1, 
‘* Measurements in the Photographic Industry,”” M. E. F. 
Howarth and P. B. Watt, 5.30 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., April 22.—Hope House, 45, Great Peter Street, West- 
minster, London, S.W.1, * Development of the Gas Turbine 
Aero Engine,’’ A. B. McKenzie, 7 p.m. 


Advanced Engineering Courses 


Nuclear Reactor Technology. DEPARTMENTS OF ELECTRICAL 
ENGINEERING AND Puysics, Institute of Technology, Bradford. 
A six weeks’ course, presenting in some detail the basic prin- 
ciples of the physics and engineering of nuclear power reactors 
to those interested or engaged in this field. Monday, April 20, 
to Friday, May 29. Fee £30. 


Production Planning and Control. INsTITUTE FOR ENGINEERING 
PRODUCTION, “* Southfield,’ 16, Norfolk Road, Edgbaston, 
Birmingham, 15. This course is intended for industrial 
executives, senior production engineers and controllers, O. and 
M. personnel and other specialists in related fields. Methods 
of production planning and control will be discussed. Monday, 
April 20, to Friday, May 1. Fee 55 guineas. 

Operational Research. UNIVERSITY OF BIRMINGHAM, INSTITUTE 
FOR ENGINFERING PRODUCTION, 16, Norfolk Road, Birming- 
ham, 15. The general purpose of the course is to enable 

industrial managers, senior production engineers and opera- 

tional research and work study specialists, to meet together 
with leading authorities in the operational research field and 
to engage upon discussions and group studies on modern 
developments in the application of operational research to 
industrial productivity problems. The course will be held 
from 9.30 a.m. Monday, May 4, to 3.30 p.m. Friday, May 15. 
Fee for the two-week residential is 55 guineas. 


Harwell Reactor School : Course for senior technical executives. 
REACTOR SCHOOL, ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HarweLt, Dincot, Berks. June 15 to 25. Fee, 50 guineas 
‘exclusive of accommodation). 


Control and Instrumentation of Reactors. REACTOR SCHOOL, 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL, Dipcor, 
Berks. " course is primarily intended for those who 
have a direct interest in the contro! and instrumentation of 
nuclear reactors, and it will be assumed that participants have 
some knowledge of the basic i of these subjects. 
The course runs from July 7 to 17 inclusive. Fee, 50 guineas 
(exclusive of accommodation). 

Post-graduate Course in Nuclear Power, 1959-60. IMPERIAL 
COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON, S.W.7. 
The course is intended for students holding a good honours 
degree in mechanical, civil, electrical or chemical engineering. 
It will also be open to applied scientists who have graduated 
dy A hag ; Rag — is —_—" and of one 

._ Fee for ti ull course, £124. Applications 
should be made before July 1. sa 





April 17, 1959 THE ENGINEER 


made with 


REFRAGTORY GONGRETE 


THE ADAPTABLE REFRACTORY MATERIAL 


~— Regd Trade Mark 
FOR ALUMINOUS CEMENT 


HEAT-RESISTANT FLOORS 4 Crushed Firebrick 


OF ALL TYPES WHERE RADIANT HEAT OR SPILLAGE OF 
MOLTEN METAL OR SLAG IS LIKELY TO BE ENCOUNTERED 


Coe 
enh 
PML 


. © 
‘it 
nite 
its 
bid 


READY 
FOR SERVICE 
IN 24 HOURS 


Write for information to the manufacturers of CIMENT FONDU 
LAFARGE ALUMINOUS CEMENT CO. LTD. 73 sroox street, LONDON, W.1 Telephone MAYfair 8548 


AP 3/74 








ae rou Mass producing ? 


Better see us about the castings. 

e You'll want a continuous supply of exact, flawless 

i> 9 castings, and we have the technical teamwork to 
fe 








S give it to you. See us soon, let our design engi- 

3 neers in on the ground floor. That way without 

a departing from your essential specification—you 

can be sure that the final casting is completely free 

from hidden structural fault. And when production begins, leave it 

to our metallurgists and foundry engineers to ensure that the soundness 
and accuracy of every casting is faithfully maintained. 





CASTINGS FROM A FEW 
OUNCES TO TEN TONS... 


in phosphor-bronze, manganese-bronze, 
aluminium-bronze, gun-metal, and light 
alloys. Specialists in high-tensile alumi- 
nium-bronze castings, centrifugal-cast 
wheel blanks, shell moulded castings, and 
chill-cast rods and tubes. Continuous cast 
phosphor-bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS 





HIGH DUTY IRON CASTINGS - PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs 51433/4. 


VERSATILITY 


Superior sealing & unusually long service 











Co? VIM LEATHER “ V ” PACKINGS 
e can be used for most installation 
designs and, because of the wide 
variety of impregnating compounds 
employed, these “‘ V”’s are suitable 
for oil, brine, water, aqueous solu- 
tions, air, oxygen and other gases. 


VIM “ Vs help to keep production 
rates to schedule. 


Technical advice on request. 


Manufactured by the Leather Pack- 
ings Division of 


< Co Lia 


Edgar . 
Vaughan 





BIRMINGHAM 4 - ENGLAND 





Works and depots at: Birmingham, Manchester, 
Liverpool, Southall (Middx.), Bristol, Glasgow. 
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REMOTE CONTROL 


LEX 
SHAN GNC 


ELIMINATE costly gears arid 
tooling with flexible shafting! 
Overcome the difficulties of 
transmission when the point 
of control is not directly in 
line with the point of 
application. Controls so 
operated are wonderfully 
smooth, sensitive and 
positive. 

If you have a problem of 
control consult our 
experts—they are there 
to help you ! 









yu mus] ~, 
BLAST THE "BEST WAY/ 





Flexible Shaft handbook available 
to technicians on request to Dept. E. 


cm Sa tA 
MMMDUSTRIAL OIVISION ac? 
THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
Britannia Works, St. Pancras Way, London, N.W.1. 
Telephone: EUSton 5393 
















ER ~ 


DENISON UNIVERSAL} 
\ TESTING MACHINES | 


10-50 TONS CAPACITY 


ey 


f 
‘WHEEL BLAST f 


These multi-capacity Self- 
Indicating Universal Testing 
Machines embody many outstand- 
ing features. The load is accurate- 
ly measured through knife-edged 
weighing levers and all controls 
are conveniently grouped so that 
operators find these machines a 
pleasure to handle. 
The New 28PH Autographic 
Stress-Strain Recorder is a con- 
siderable advance on the general 
methods for the production of 
graphs showing the behaviour of 
the specimen under test. The 
high magnification Patent Mecha- 
nical Extensometer operates 
direct from the specimen. 


No. 36 Load Pacing Disc with 
an infinitely variable range of 





avless 
SHOT CLEANING 





A Denison Model T42B Universal speeds on any capacity range can 
Testing Machine at the laboratories of be fitted where it is desired to 
John Holroyd & Co. Ltd., Holfos load at a constant rate. 


Works, Rochdale. Photograph shows 
the Patent Mechanical Extensometer 
being used. 


May we send you further details ? 





Come along and see us at 

—ENSa— THE ENGINEERING & MARINE EXHIBITION 
STAND No. 2, ROW P., NATIONAL HALL 

SWING TABLE PLANTS ROOM PLANTS SAML. DENISON & SON LTD. 


HUNSLET FOUNDRY ' MOOR ROAD * LEEDS 10 


Tel : Leeds 7-5488 Grams : ‘Weigh Leeds 10° 
BELT CONVEYOR PLANTS CONTINUOUS PLANTS sca Ope og LONDON BIRMINGHAM MANCNESTER LEEDS 
SLOane 4628 Midiand 393) Blackfriars 1986 Leeds 2-8433 
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Of the many links in the chain of electrical 
supply, none is of greater importance than 
SWITCHGEAR, which protects the system 
against short circuit or other abnormal condi- 


tions. 


‘“* Ferguson Pailin” have a high reputation 
forthe manufacture of Switchgear ofall ratings, 
from that designed forextra high voltage service 
within the ‘‘Supergrid”’, down to medium 
voltage or industrial typeSwitchgear whichmay 
be found in service in factoriesand commercial 


buildings everywhere. 


4 Type OFS Fuse-switch 





Tvpe K3 pedestal mounted switch- 
gear for service up ta 400-A 660-1 


Type BV Switchgear 
for 11-kV service up 
to 205-MVA _break- 
Type VSLP9 Switchgear, rated ing capacity, 
1000-MV A breaking capacity at 
33kV 


Ferguson Pailin iuinirteo Switchgear 


An A.E.!. Compeny 








Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte Branch Ex) 
LONDON OFFICE : 33. Grosvenor Place. S.W.1 BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington. 23 GLASGOW OFFICE : Central Chambers, 109 Hope Street, C.2 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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tsis drawing table fitted with Isis 
drafting machine. 
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The latt word a 
Drawing Office ofioiency 
sae 


DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quolity 
J.W.SMITH: LTD 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY « 


isis studio drafting machine on isis tubular stand. 
This is a light-weight precision 
machine for smaller sized boords 
up to 42° by 29° 









Isis drawing table fitted with 
5 parallel motion straight edge. 









slide rules of precision 









Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
















































BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES 












SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to |2ft. Din. by 6ft. Oin. in Grade 
“A” and “‘B"’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes 8in. by Sin., 10in. by Sin. and 12in. by Bin. 


ANGLE PLATES AND BOX ANGLE 

















































i 
} 














PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “B”’ in all sizes. 





Small parts have a big purpose, 
particularly in the Engineering 
Industry. Thus, itis right and pro- 
per that the demand should be 
for perfection in precision and 
quality. Equally fitting is it that 
Rotherham’s name, famous since 
1750, is everywhere accepted as 
sufficient guarantee of these in- 
dispensable attributes. Remember 
for BRASS T, Y, 4-WAY and 
ELBOW PIECES, BRASS TAPS of 
all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can 
supply standard parts or manu- 
facture to your specification. 


§ 
oF coven te) 


ROTHERHAM & SONS LTD 
COVENTRY. _ Tele.: 64/54 
PRECISION MANUFACTURERS SINCE 1750 





STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘I’’ Section types from I2in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Stee! to B.S.S. 
Grade ‘‘A’’ and ‘‘B'’. Complete in wooden 
case. Sizes 4in. up to I6in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from |2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 
grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 








































WINDLEY BROS 


LTD 
CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 
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ABBOT 


MACHINE CUT 
GEARS 


All types...in any material... 











to specification... 


We guarantee the teeth of all 
wheels cut by us to be correct, and 
all work is examined and checked 
before being despatched. Each 
gear wheel of a pair is run in cor- 
rect relative position to the other 


in a special gear-testing machine. 
Tiiacpionnwiarcma TWA) CIVKSINELRIISSS Co. Ltd. 
22 SMITHHILLS PAISLEY 


Telephone: PAISLEY 4272 Telegrams: ‘‘ ABBOT, PAISLEY ”’ 


SPUR WHEELS - SPIRAL WHEELS - RACKS - WORM GEARING - BEVEL WHEELS - FIBRE PINIONS 






















OSS DUST PROOF VALVES 


NOW AVAILABLE 


This new Ross Solenoid and Cover is made to latest Sohitian SSA, 
Standards. Designed for use on the Ross range of High Speed Valves, this 
new assembly offers many advantages. It protects the Solenoid from 
Dust, Splashing Liquids and Airborne Contaminants. It can be manually 
operated without removing the Cover and becomes electrically in- 


operative when the Cover is removed. Provision is made for piped pilot 








exhaust. 


Further details on request from: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 



























April 17, 1959 THE ENGINEER 


Now more than ever 


THERMAL INSULATION 


concerns YOU 


As an engineer you are undoubtedly brought into frequent direct contact 
with building construction. For this reason alone it is vitally important 
that you should possess a copy of our standard publication, ‘ Plasterboard”’ 
which deals with *Gypsum Plasterboard in its many applications. 

Since the introduction of The Thermal Insulation (Industrial Buildings) 
Act, however, it has become more than ever necessary that some form of 
reference should be constantly available to you. For this reason we have now 
added a supplement to our standard publication, to deal with the specific 
requirements arising from this Act. This supplement explains the clause 
dealing with Thermal Insulation Standards for Roofs. It also indicates how 
these standards can most adequately and cheaply be met by two straight- 
forward forms of insulation, i.e. with Insulating Gypsum Plasterboard alone 
or with plain Gypsum Plasterboard in combination with a mineral or glass 
wool backing. 


FOR COPIES OF THIS BOOKLET containing the special 
supplement, please write, stating the number of copies you require, to: 


THE GYPSUM PLASTERBOARD DEVELOPMENT ASSOCIATION, G.P.O. BOX 321, LONDON W1 















*Plain Gypsum Plasterboard and 
Insulating Gypsum Plasterboard 
are inexpensive sheet lining 
materials with a core of in- 
combustible Gypsum. Both are 
rated Class 1 according to B.S.476, 
both surfaces of these materials 
constituting ‘Surfaces of Very 
Low Flame Spread’, without 
requiring additional treatment. 
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~ The Sequel of 


() YEARS 


on perfecting the diesel engine. Today they can claim with 
confidence that no other engine of this type embodies so 
much experience, skill and craftsmanship in both design and 













For thirty years Leyland have concentrated their efforts 


construction—and yet sells at such a favourable price. 

All Leyland engines—from 72 h.p. to 275 h.p.—have been 
developed with a background of experience in diesel engine 
power requirements for both transport and industrial applic- 8 3 
ations. They are up to the minute in design...incorporate the : i i (4 
latest metallurgical processes and are precision-built to the 
highest standards known in automobile engineering. 

The economy and long life of the Leyland engine is 
proverbial. Working non-stop at rock-bottom fuel cost it 
rarely needs an overhaul before completing the equivalent 
of a quarter-million miles. But when it 7s needed, Leyland 
spares and service organisation is always on hand—at any 


time in any place. 


evian 
a 


ENGINES 


The greatest 
moving force 
In industry 


FROM 72 TO 275 H.P. 











LEYLAND MOTORS LID.- LEYLAND: LANCS SALES DIVISION: HANOVER HOUSE: HANOVER SQ.- LONDON WAI. 
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where reliability is essential. . . 


ELECTRONIC 
RECORDERS exce/... 


The versatility of the Cambridge Electronic Recorder, and its reliability under all kinds of 
conditions make it the logical choice for industrial and research applications. 

The recording of flue gas composition in bciler houses large and small is an indispensable 
aid to fuel efficiency as well as a valuable record to assist compliance with the Clean Air 
Act. Our picture on the right shows a Cambridge 6 point Electronic Recorder being used 
to log the CO, content of flue gases from six boilers simultaneously (four others are out of 
the picture). We are grateful to Messrs. Yorkshire Tar Distillers Ltd. for permission to 
publish this photograph, taken in their boiler house at Kilnhurst. 

We illustrate below a selection of specialised applications for the Cambridge Electronic 
Recorder and acknowledge with thanks the courtesy of the organisations named. 


Messrs. Hoover Ltd., Perivale , actory. Messrs. Stewarts and Lloyds Ltd., Corby. Dept. of Geology, Sheffield University.” \ 
Send for List AS186, For future publications write for Mailing Form AS/3/59 


CAMBRIDGE INSTRUMENT COMPANY LIMITED, I3 Grosvenor Place, London SWI 


THERE IS A 
BROWNALL 
COUPLING 

TO SATISFY 
EVERY 
REQUIREMENT 





FLARED BRASS 


DONALD BROWN (BROWNALL) LTD. am 


LOWER MOSS LANE, MANCHESTER 15. TEL: DEAnsgate 4754/5 GRAMS: DONABROW, MANCHESTER. 15. 
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HANNOVER 


This man 1959 


is a weak link 


The efficient operation of extensive plant too often depends on the speed, 
strength and infallibility of the valve operator. One mistake and he could 
jeopardize production: he may even place plant and lives in danger. 

By motorising valves with Rotork 

actuators, these possibilities can be 

eliminated. Any size or type of valve 

can be fitted with a Rotork actuator: 

response is immediate to a signal from 


push-button or automatic switch: any ie. 
number of valves can be operated h: 
simultaneously: an arrangement of " 
valves can be sequence-interlocked to parork ry oe Saar 

; actuator fitted to a 
ensure foolproof operation: central- No. 4 second stage 

gearbox. _ — 

; } ’ , tor 5 
ized control of widely separated valves $70," wisstraed 


, form. 
can be arranged from one convenient 


’ | 26 APRIL-5 MAY 


Our catalogue contains extensive information about valve contrel. May we send you a copy? 


f [P Rotork Actuators ay | 


for Valve Control ks 


For further particulars please apply to 
7 a 3 t DEUTSCHE MESSE- UND AUSSTELLUNGS- AG. 
HANNOVER-MESSEGELANDE 


ROTORK ENGINEERINGCO. LTD., of BATH, ENGLAND Tel: 64558 
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FORGINGS 
AND STEEL CASTINGS 


The seamless forged catalytic tower illus- 
trated above is 46 ft. long with internal 
diameter 334 in. and wall thickness 3} in. 
Weight approximately 52 tons. 


The forged rotor shaft shown below is of 
steel with 2% nickel. Diameter of barrel 
is 48 in. — 13 ft. on major diameter 
and overall length 27 ft. Weight, finish 
machined, 46 tons. 


Forgings up to a maximum ingot weight of 195 tons can be 
supplied in all states of finish from ‘‘black forged’’ to finish 
machined. Steel castings up to 245 tons after fettling and 
castings of the largest dimensions can be supplied and, if 
required, can be part or finish machined. 


The autoclave illustrated below is of chrome molybdenum 
alloyed cast steel for a working pressure of 2,414 p.s.i. 
and controlled temperature 572°F, The largest diameter is 
5 ft. 7 in. and height 9 ft. 7 in. Total weight approximately 
224 tons. ce sd 


This cast steel boss for a Kaplan turbine is 10 ft. diameter 
x 9 ft. The servomotor cylinder is cast on. Weight 
approximately 42 tons. 


DRUMMOND-ASQUITH (SALES) LTD. 


Sole Selling Agents for the British Isles ...... 
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TILGHMAN'S 


Tilghman’s have supplied a number of dust 
extraction and dust chalking plants to the 
rubber industry. The photographs and line 
drawing illustrate a dust and fume extraction 
plant in a typical rubber works. 


dust and 
fume 
control 
in the 
rubber 
industry 
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Universal Folding = 


and Bending Machines. 





These machines are suitable for a very wide 
range of work, either one off or, assisted by 
the adjustable stops which are available, in 
batches. Cones can be produced also, thanks 
to the swinging top beam boxes. A 10° = I” 
Folder is illustrated, the range extending to 
12’ x 1". Full details will be sent on request. 


SCOTIISH Machine Tool Corporation 


Limited. 
17, Lynedoch Crescent, Glasgow, C.3. voveras 65869 


58, Victoria Street, London, S.W.1. vICTORIA 2106 
2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 
The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 





CUTTING—OFF machine 


This cutting-off machine is suitable for material up to 1° dia. and is available in two 
speeds. The higher speed for brass and other non-ferrous tubes and bars where high 
speed is essential—the slower speed is for non-ferrous materials. Each has an infinite 
variable speed range within the maximum and minimum 
speed. This is easily obtained by turning a handle and 
reading off from a graduated r.p.m. scale. 

Material is held in a cradle which is adjustable to give 
mitre cutting and a scale gives graduated readings for 
different angles. A stop bar, with micro adjustment, is 
also fitted on the cradle. Cutting is achieved by pushing 
the cradle in an arc to the cutting saw. The Tubeman 
‘BANTAM’ is ideal for repetition work using unskilled 
labour. 

ge oe aera sone a "4 


M A N 


‘BANTAM? 


TUBEMAN STAINLESS LTD 


Ossian Works, Ossian Road, Stroud Green, London, N.4 Phone: FITzroy 0338 
% See THOS. P. HEADLAND STAND No. 9 Grand Hall Gallery Outer Row 


DaTI7459E 





price from £42: 10:0 
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ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Ti : 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 











COMPLETE PLANT 


for 
Waste Recovery 
and 


Effluent Treatment 


tt. 


















— 
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= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 















race \ Sadly 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 














 TRUSLOVE” 
PUMPS 


SOLE MANUFACTURERS 
* * WONDER ”’ Rotary 
% ‘““MATCHLESS” Duplex 
* “VICTORY” Simplex 
* “TRUSTY” Donkey . 
* ““BULLDOG” Double 
acting 


Overhaul and repairs of MUMFORD 
Pumps carried out 


ST. BOTOLPH’S 
ENGINEERING WORKS 


LIMITED 
Magdalen Street, Colchester, England 
Telephone : COLCHESTER 2620 
|. Telegraphic Address: ‘PUMP, COLCHESTER” __ 

































a ete 


it 


STAND GRAND HALL GROUND FLOOR 
OLYMPIA 16th-30th APRIL 
tal flt? 


CARBON DIOXIDE (Liquid and Solid) 

and equipment for its transport, storage and supply, for use 
in welding, foundries, nuclear power plants, machining, 
shrink-fitting, rubber tumbling etc. 


CALCIUM CARBIDE 


for acetylene generation and for desulphurization in smelting. 


PLASTICS 


*GEON' povyvinyi CHLORIDE 
*RIGIDEX' pocvetuycene 
‘HYCAR'’ russers 


and other synthetic plastics for pipes, tubing, electrical 
components cable coverings. flooring and industrial clothing. 


‘CELLOBOND' syntnetic resins for adhesives, reinforced rubber 
and glass-fibre mouldings. 


ie, PROGESS CONTROL EQUIPMENT 


Metering & Proportioning Pumps 


for liquids and liquefied gases of all types. 
Automatic Oxygen Analyser 


Bursting Discs 
for protection against sporadic high pressures. 
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polygon tool box 


cuts hexagons, octagons, 
squares or other shapes in ONE operation, saving time 
and money and speeding up production. 
With the Polygon Tool Box in your machine shop, 
you can do three times more work than normal. 
Write today for a booklet on the Polygon Tool Box. 


THOMAS CHATWIN & CO. 


Gt. Tindal St., Birmingham 16. Tel: Edgbaston 3521 
LONDON:— 25 Hanover Sq., W.1. Tel.; Mayfair 8783 
MANCHESTER :— _ 67 Market St., Manchester 1. 
Tel.: Man. Blackfriars 2123/4 
: 


83 Jesmond Rd., Newcastle on Tyne 2 
Tel.: Newcastle 814222/3 = 


[ owe orTHe MEL Ula aT ltTTam COMPANIES | = 


HU 


NEWCASTLE:— 










GRAFTON 


DIESEL, ELECTRIC & STEAM 


CRANES 


A \\ GRAFTON CRANES LTD. 
A \\ BEDFORD, ENGLAND. 
x Established 1880 





Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 











THE DISTILLERS COMPANY LIMITED 


bond’ are trademarks. 














14 2396 








se Beene nt ck: 


SF POWER UNITS AVAILABLE FOR CONVERTING 


— 


~* STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
ln PM _— ‘ r 


i ee peo iE . z 
2 anal ER rs = 
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Another storey in modern architecture 
with 


OU RAE 


REGO. TRADE MARK 


IN IT 





One of the most striking features of Manchester’s new 
bus shelter is the unique central block—believed to be the 
first two-storey building in this country to be built 
entirely on structural light alloy columns. These extruded 
‘Duralumin H’ supports are used along the full 577 foot 
length of this extensive structure, as well as the two-storey 
block. Architectural interest and simple maintenance 
are combined in a building capable of holding a thousand 
people at a time. 







































































13 
PreeprRre TE TPT Riga ‘a Nit) 
The central block has a 21 foot radius concrete roof 2} in. thick, and the first 1 h 
' floor is of 4 in. thick concrete. The supporting columns are made from extruded _ 
‘Duralumin H’ hollow sections with a wall thickness of .280 in. A number of a 
these columns incorporate an integral rain water down pipe and a double hollow ea 
section was used for this purpose. The natural appearance of the Duralumin , 
supports is attractive and, because of its good resistance to corrosion, the structure iia Es f 
will never need a coat of paint. e a e ate ie ij ; 
If you would like advice on any aspect of aluminium alloys, please let us know. | 
ies 


We have wide experience and our Technical Sales Section is always ready to help. 





JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGHAM 7 
: Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


TGA 06 186 








33 
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Steel 
Castings 


for Shipbuilding and 


General Engineering 
up to a finished weight 
of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.! 
LONDON OFFICE: 17 GROSVENOR STREET, w.i 

















When a crank pin or shaft journal requires resurfacing or 
repair, DON’T DISMANTLE. Send for Master Hone equip- 
ment and operators from Nicol & Andrew. With their 
portable equipment and precision technique they will correct 
the shaft for regularity, alignment and concentricity, and 
restore the surface to its original state, without dismantling 


or removal. 









PAIRS 






e Shafts weighing 


have beer 


NICOL & ANDREW LIMITED 


20 Kelvin Avenue, Hillington, Glasgow, S.W.2 


Telephone: Halfway 4724 


Telegrams: Portrider Glasgow S.W.2 


NICOL & ANDREW (LONDON) LTD., 188 UXBRIDGE ROAD, HANWELL, LONDON, W.7 
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PUMPS, VALVES, STEAM TRAPS etc. 


As leading makers of such equipment we have 
developed a close association with those concerned 
in the design and construction of Power Plants, 

and their confidence in our products 

is evidenced by the fact that the majority of power 
stations on the continent employ KSB-AMAG 
equipment for the wide range of pressures, tempe- 
ratures and capacities that are encountered. 





Our new type of Feed Pump with expansion- 
compensated casing is installed in the first European 
Power Plant operating at supercritical 

pressure. Our glandless circulating pumps are in 
service in high-pressure orthodox and 

Nuclear Thermal Plants, and our Valves with pressure 
seal bonnet for very high pressures and 
temperatures up to 1100 F and more are all giving 
faithful service. 


Our Works can meet any demand for pumps 
or allied equipment. 


General-Agents for Great Britain: 
The K.S.B. Manufacturing Co. Ltd., 
6, Broad Street Place, London, E.C.2 


KSB EXPORT GMBH, FRANKENTHAL/PFALZ 


We are exhibiting at the Engineering, Marine, Welding and Nuclear Energy Exhibition from the 16th to 30th April 1959, Stand No 6, B. B., first floor, Empire Hall 
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Art or Industry 7? 


Both, 
It’s a copper dee for a cyclotron, 


We made it. Lee & Wilkes Ltd. We can make anything 
in copper. 


Coppersmiths. 

Or smiths in any metal. Our workers (man and boy 
Lee & Wilkes men, and their dads and grandads) are 
craftsmen, using the best of traditional methods combined 
with modern techniques and up-to-date machinery. Art 
and industry, you see ? 


We fabricate pipes, make pipelines, plate and sheet 
products, extruded sections. We do Argon arc welding. 
We manipulate tubes, bend coils like 


att 





this copper transformer cooling coil, for instance. We're 
A.I.D. and A.R.B. approved, and we wish you could hear 
how proudly we say it! 
Not cheap. Good work never is. But worth every copper. 
Send for our literature. 


LEE & WILKES LIMITED 


Smiths in any metal 


PRIORY COPPER WORKS, BREWERY STREET, BIRMINGHAM, 6 
Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, Phone, Birmingham 


SPINNING, TOO! In any metal up to 7 ft. diameter blanks. 
Accuracy to + .005. 
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INCLUDING STAINLESS STEEL 
UP TO 72" DIA- BLANK 


Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 








PRECISION SPINNING CO. LTD. 


118-122 Leopold Street, Birmingham, 12 
Tel: VICTORIA 5638/9 

















BOLTS, NUTS, SPECIAL FASTENINGS 








Whatever your fastening problem 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 





JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 








M,-'W.56 
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hi mer venceral, 
CABLES 


More than equal to the extra service demanded 



















BRETT'S PATENT LIFTER C°L" 
















Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 
Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
8852 to 897 OLD KENT ROAD, LONDON, 
S.B.15. 
Telephones : NEW CROSS 0061-2 

































Zi co 
<< 


| The General Electric Co. Lid., Magnet House, Kingsway, London, W.C.2 





































Sooner or later you will 
be driven to 


DUS TRACTION 


Specialists in 


dust and fume control 


and pneumatic conveying 


DUSTRACTION LIMITED 94 REGENT ROAD LEICESTER Telephone 
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Clarks of Hull celebrate 


a century of progress 
in fabrication work 


Now specialising in Stainless Steel, Mild Steel, Aluminium, etc. 


Fabrication has come a long way in the last @ Metallic Arc Welding 
hundred years—and so have Clarks, whose new @ Argonaut and Argon-Arc Welding 
Fabrication Shop is specially, modernly equipped 
to handle work in stainless steel, mild steel 
and aluminium—as well as copper of course. = Agents or representatives in all 


All the traditions of quality workmanship parts of the country 
you would expect from a firm of such long and 
high standing are now combined with today ’S Plate preparation bay——new Fabrication Shop 
techniques at Clarks of Hull. | . SS 


@ Stress-relieving and testing facilities 





as ~ . nes: - — 
x a 4 +S” ae 
Rs ae te eas ae Meare Lo 


Nr. eed Pa 


ia. 


_t 1 jay kK K 2 GEORGE CLARK & SONS (HULL) LIMITED 
2 HAWTHORN AVENUE - HULL 


Telephone: 37654 Telegrams:“Clark, Hull” 
FOR EVERY TYPES OF WELDED FABRICATION 









BCA A MEMBER OF THE NEWMAN HENOER GROUP | 








LIQUEFIED PETROLEUM 
G42 PLANT 








PROPANE 


NO SMOKING wrww 20" 





The Holmes L.P. Gas Plant illustrated above 

supplies propane vapour to furnaces (installed by 

our Associate Company British Furnaces Ltd) 

used for carburising vehicle parts at the Luton Works 
of Messrs. Vauxhall Motors Ltd. 

Consistent quality of sulphur free gas 


facilitates the rigid control necessary for this process. 


MANUFACTURED GAS ENRICHMENT 
BUTANE/AIR FOR TOWNS GAS SUPPLY 


PRODUCTION OF CONTROLLED 
ATMOSPHERES 


SPACE HEATING - GAS CARBURISING 
PEAK LOAD PLANT : STAND-BY PLANT 





; -Me) d B.P. Gases Ltd., are 
x » Cc * ae | oO L aA Ee <. & Cc oO * L T Dp scooianaltanaltel nae ot 
Commerial butane and propane are 


Gas Cleaning Division gases of high purity, consistent quality, 
low sulphur content, and high calorific 
value. Bulk deliveries can be made by 


TURNBRIDGE, HUDDERSFIELD, LONDON: BIRMINGHAM Shell-Mex and B.P. Gases Ltd. to all 
parts of Great Britain with their large 
Woodall-Duckham (Australasia) Pty. Ltd., fleet of tankers. 


Technical Associates 


340 Spencer Street, Melbourne C.1 
€9390-1 
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- « - for those demanding 
the BEST in machine control 


Warner Electric Brakes and Clutches 
are stepping up production, shrinking 
costs, reducing operator fatigue and 
saving time. 

They give lightning-fast, yet smooth 
cushioned stops and starts; cycle, 
reverse and index at the touch of a 
button and are remarkably simple and 
foolproof in use. Operation is positive 
and easily controlled to produce the 
exact torque required. 





Fully automatic re-winding machine showing a Warner 825 Clutch 
Coupling incorporated in the main drive. 


Warner units occupy the mini rf 
arne c Py minimum ¢ The General Engineering Company (Radcliffe) Ltd., Radcliffe. 


shaft length, can be fitted to existing 
machines and enable new machines to 
be built smaller, faster and easier to 
operate. Automatic take-up for wear 
completely eliminates the need for 
adjustment. 










Tt's PREHISTORIC Our application Engineering Division is ready to advise at the 


to use any other design stage of new developments or on the conversion of existing 
control method machinery. Take action NOW. 


Warner Electric Brakes & Clutches are manufactured in Great Britain under licence by :— 


ST. HELEN’S AUCKLAND Co. DURHAM. 
Phone: West Auckland 551/5 Grams: Solenoid, West Auckland. A Warner 1000 Clutch in the main drive of this heavy matting loom 
provides pre and rapid starting with safety factors 


Birmingham Office: Newhall Street, Birmingham 3 hitherto unknown for this class of loom. 
Phone: Central 390! Wilson & Longbottom Ltd. of Barnsley. 











VAUGHAN BROS: LTD. 


MeeensS ° Witeeeme ALE * STAFF &e 
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STAINLESS AND 
ALLOY STEELS 


manufactured by 


Cc. G. CARLISLE & CO. LTD. 











Tapping 4 ton arc furnace 
in our Steel Works. 


Cc. G. CARLISLE & CO. LTD. IONA STEELWORKS. PENISTONE ROAD. SHEFFIELD 6 
Telephone : SHEFFIELD 348791/2/3. Telegrams: ‘NICHROME’ SHEFFIELD. 






















500 MW Turbo-generator 
for Colbert Power Station 


PARSONS turbo-generators for USA 


S long ago as 1912 THE PARSONS COMPANY installed a 25 MW turbo- 

generator in the Commonwealth Edison Company’s Fisk Street 
Power Station, Chicago. This was the largest and most efficient set in the 
world at that time. It was so relfable that it became known to the station 
staff as “Old Reliability”. 
In 1923 PARSONS installed a 50 MW turbo-generator for the same com- 
pany at Crawford Avenue Power Station, Chicago. On the reputation of 
“Old Reliability” no guarantee was required in respect of steam con- 
sumption on this new machine. 


Now PARSONS are to construct a 500 MW turbo-generator for 
Tennessee Valley Authority, Colbert Power Station. 





One of the largest in the world it is a cross-compound machine with two 
lines of turbines, each driving a hydrogen and liquid cooled 250 MW 
generator, -9 P.F., 24,000 volts, 60 cycles, at 3,600 r.p.m. Steam 
conditions are: 2,400 lb./sq. in. pressure at 1050°F. with reheating 
to 1000°F. 







C. A. PARSONS AND COMPANY LIMITED 
HEATON WORKS - NEWCASTLE UPON TYNE 6 
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* Silastomer 
silicone rubber 
withstands 
temperature 


extremes 





Because of their excellent temperature stability 
diaphragms of Silastomer silicone rubber are 
used in many of the various types of valves 
manufactured by Saunders Valve Co. Ltd. 
Silastomer will remain serviceable at tem- 
peratures as low as —70°C, where other 
rubbers harden and become brittle, and as 
high as + 250°C, where organic rubbers char 
and decompose. Silastomer is also resistant 
to a wide range of chemicals. 

Apart from their use as valve diaphragms 
Silastomer silicone rubbers have many 
applications as seals and gaskets which must 
remain durably resilient at elevated tempera- 
tures. Grades are available to resist petrol, 
lubricating and hydraulic oils. Silastomer is 
also used in paste form as a high temperature 
caulking and sealing compound and can be 
coated on to glasscloth for use as heat 
resistant sleeving, ducting and diaphragms. 
The photograph shows one of the many types 
of Saunders Valves in use in industry. 
BY COURTESY OF SAUNDERS VALVE CO. LTD. 


The sectional view shows the resilient dia- 
phragm in the Saunders Valve. The excellent 


| 


temperature _ stability 






of silicone rubber dia- 





phragms enables these 





valves to be used for 









conveying gases and 










chemicals at extremes 





of temperature. 







* SILASTOMER IS A REGISTERED TRADEMARK 
OF MIDLAND SILICONES LTD. 
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Silicone 
motor rewind 
saves £400 


Thomas Hedley & Co. Ltd., at the company’s 
West Thurrock factory, found that one of 
their motors working in a particularly wet 
position, on a mixing tank used in the manu- 
facture of synthetic detergents, broke down 
at average intervals of 6 months. Rewinds 
were tried in Class A insulation (costing £30 
each time), and in Class B insulation with 
extra varnish dips to give additional protec- 
tion against moisture — both without success. 
Finally they tried a silicone rewind. This was 
nearly seven years ago and the motor has 
been operating since without failure, thus 
saving approximately £400 in rewind costs. 
In addition losses in production time due to 
motor failure have been eliminated. 

MS silicones strengthen the weak link in all 
forms of electrical equipment — its insulation. 
With silicone-insulated motors the risk of 
breakdown through insulation failure is very 
greatly reduced. Have your most troublesome 
motors rewound with silicone insulation. 
Write to Midland Silicones for names of 
rewinders with experience in using silicone 
insulation. 





First in British Silicones 


Write for full information about these and the many 
other silicone products with applications in the 
engineering industry including release agents, 
damping and hydraulic fluids, heat-resistant paint, 
resins, lubricants and electrical insulants. 



















Antifoam 


kills foam 
—boosts output 


Kill foam and increase the productive capacity 
of machine tools with a highly efficient MS 
silicone defoamer. The water and oil coolants 
used in the heavy-duty grinders shown in the 
photograph foamed so badly that it was 
necessary to shut the machine down for 15 
minutes of every hour just to clear foam away. 
Conventional foam inhibitors were partially 
effective, but reduced the efficiency of the 
coolant. 

A silicone antifoam agent was added to the 
coolant and foam vanished immediately 
“like a punctured balloon’’- and hourly 
grinder output increased 25”,,. 

MS silicone defoamers are effective in low 
concentrations making them most economical 
in use. They will remain stable for long 
periods in either hot or cold storage condi- 
tions. 

There is an MS silicone antifoam agent in the 
form of a compound, fluid or emulsion to 
deal with your particular foaming problem. 





MIDLAND SILICONES LTD 


ASSOCIATED WITH ALBRIGHT AND WILSON LTD 
AND DOW CORNING CORPORATION 

68 KNIGHTSBRIDGE - LONDON : SW! 
Telephone: Knightsbridge 7801 


first in British Silicones 


Area Sales Offices: 
Birmingham, Glasgow, Leeds, London, Manchester 
dgents in many countries 
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holding heat 


in its proper 






place . Pn 
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GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


In addition to the skilled application of traditional materials 
the company is actively engaged in the 


development of techniques using the many 






ONE OF THE 


new materials now available to industry. 















The Cutty Sark, berthed Hart’s Wharf, Norman Road, Greenwich, 


near our 


whee et  Grdénwich London S.E.10 Telephone: GREenwich 4851/3 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 


“ww Chief Engineer: J. B. Griffith, B.A.. A.MIC.E., A.M.IL.Mech.E., M.I.Mar.E. 











CLYDEVTITAETE cuvme crave c poor up. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde” Motherwell 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone: Pudsey 3168 (6 lines). Telegrams: ‘‘Cranes’’ Rodley. 








N 
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FLUXETTER 


A New 
Magnetic 
Amplifier 
Control 


‘“‘Fluxetter’’ is the Metropolitan-Vickers trade name 
for their Flux Resetting Magnetic amplifier which 
responds (o applied signals in approximately 1/100 
second ona S50 cycle supply. The principal applica- 
tion to date is for electronic Ward Leonard motor 
speed control. Such controls are simpler, less 
expensive, and of faster response with the Fluxetter; 
“hunting” is more easily eliminated and higher 
accuracies can be obtained. 

Use Fluxetter Ward Leonard controls for any 
application which requires high accuracy, wide 
speed range and fast response from 5 to 500 h.p, 






























For further details please write 
for publication 7098/2. 
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Fluxetter control applied to the 75 hp. motor of this George 
Swift & Sons Ltd. test lathe for the English Steel Corporation. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


An A.E.I. Company 


PRACTICAL ELECTRONIC MOTOR CONTROLS 


H/A612 
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CONTACT KOON CRIDANN KES: 


LIMITED 





SHEFFIELD LONDON 


Stevenson Road 
Attercliffe 


Tel: Sheffield 41216 


MANCHESTER 


Frederick Road 
Pendleton 
Salford 6 


Tel : Pendleton 2481 


BIRMINGHAM 
Scapa Works 
Langley Green 

Oldbury, Birmingham 


Scapa House 
Park Royal Road 
London N.W.10 
Tel: Elgar 58/1 


Tel: Broadwell 1611 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 
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A METAL INDUSTRIES 


103 

























. . feel safe in the knowledge that with 
a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 
margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 





ENVILLE ST., STOURBRIDGE 
Telephone « 42/1 
Established - 1902 











GRANT & LIVINGSTON LTD. 
ILFORD HILL WORKS - ILFORD - ESSEX 








McNEIL 


manhole doers 


for air-recervers, 


boulers, ete. 





HEAVY STEEL PRESSINGS 
FPOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 113) 
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10 ton Steam Perma- 
nent Way Crane 
Metre Gauge. Durty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fc. radius free 














Telegraphic Address 
“ Lifting, Leicester *’ 


THE 





3 Motor, electrically 

opera.ed Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 
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MACHINE TOOL SUMPS 
ORAINEO ANO CLEANED 


DON\WAAe 


N32 MINUTES 


"i 





The Progress Machine Tool 
Sump Drainer empties swarf, 
grindings, sludge and cutting oil 
in 8 to 12 minutes without inter- 
fering with production. Even the 


ot 71 1\\\\SSS> 


@ No interference with pro- 


duction. 


@ Aliernative probes clean all 
types of machines. 


@ No limit to capacity. 
@ Completely mobile. 





most difficult machine tools can be completely drained and cleaned the 
** Progress” way. Special attachments enable the British Progress 
Machine to remove sludge from factory floors as well as water after 
machine scrubbing. A filter enables the machine to deal with ordinary 
industrial vacuum cleaning, boiler flues etc. 








ST 
STEELWORK 


LONDON OFFICE: 


Telephone 


@ Footbridge for Level Crossing in Grimsby. 


e Interior view of factory for Messrs. Brook 4) 


Motors Ltd., Barnsley. 


Dewsbury 1750 (7 lines) Telegrams: Austins, Dewsbury, Telex No. 55-129 


Kirkman House, 54A Tottenham Court Road, London, W.! Telephone: Museum 1064 


JAMES AUSTIN & SONS ow LTD 


Thornhill tron & Steel Works, Dewsbury, Yorkshire 


PROGRESS (UNIVERSAL) LTD., 


590-594 WANDSWORTH ROAD, 
LONDON, S.W.8. 





© Sowerby Bridge Secondary School. 


Control Room, Services and Welfare 
Block, Elland Power Station. 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 


BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating 
The widest range in the British 
Empire— made to suit your 
requirements. 

Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Many in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR’ PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


ENGINEER 


aa Hy 
- t 4 7 
7, BES eas eh 


A. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 















































“HIGHFIELD FANCOOL” | 


Announcing the introduction of an 
additional range to our existing ranges 


of standard gear unit products .. . 


SINGLE REDUCTION 
GEAR UNITS 
to B.G.M.A. and 

BS. 3027 : 1958 Standards 


q 4" 6" & 8 Centres 


Designed in co-operation with 
British Gear Manufacturers 
Association & Engineering 


Equipment Users Association 


™:° HIGHFIELD 
GEAR & ENGINEERING CO. LTD. 
HUDDERSFIELD 


Telephone : 4490 (3 lines) HUDDERSFIELD Telegrams : HIGEARS HUDDERSFIELD 
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for the following applications : 


‘LONG LIFTS’ 
‘FLAMEPROOF’ 
‘CORROSIVE ATMOSPHERES’ 
‘EXTRA HEAVY DUTY’ 








*“STEELPLATE’ Hoists by 

















HIGH speeds with CREEP speeds and capacities 


eo up to 15 tons S.W.L. are available. 


for 3 tons SWL. 
HEIGHT OF LIFT 120 ft. 










Reed Crane and Hoist 
E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span Com pany Li m ited 


Electric Hoists up to 15 tons S.W.L. : 
Jib Cranes, Goliath Cranes, Lodge Causeway, Fishponds, 


| Winches, Telphers & Runways. Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 

















EXPERIENCE. 


is your 
Guarantee 
for all 
Rectifier 
problems 



























193 Two copper-oxide rectifiers supplying power 3 195 Westalite forced-oil water-cooled rectifiers 
to variable speed motors at the Bruton Club. providing 18,000 amperes at 40 volts to 





titanium producing furnaces at Wm. Jessop and Sons Ltd. 


ba <i: 
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WESTINGHOUSE BRAKE AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1 Tel: TERminus 6432 
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TWO-STROKE MARINE ENGINES OUTPUTS UP TO 24,000 H.P. 


TURBO-CHARGED 
MARINE 
ENGINES 


Sulzer Licensees in Great Britain :— 


Barclay, Curle & Co., Ltd. 
John Brown & Co. (Clydebank), Ltd. 


SULZER BROS. (LONDON) LTD. correciari'a North Eastern Marine (Sunderland), Led. 


William Denny & Brothers Ltd. 


31 ’ Bedford Square, London, W.C. 1. Fairfield Shipbuilding & Engineering Co., Ltd. 
Hawthorn Leslie (Engineers), Ltd. 
Telephone : MUSeum 7890 Alexander Stephen & Sons, Ltd. 


Vickers-Armstrongs (Engineers), Limited. 
Wallsend Slipway & Engineering Co., Ltd. 
David Rowan & Co., Ltd. 
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110-RB 44 cubic yard shovel or 
dragline— electric or diesel- 
electric—standard shovel or 
high-lift standard or long, wide 
caterpillar mounting. 

Modern front-end that features 
exclusive two-section boom, 
tubular dipper handle and twin 
dual hoist. Boom design provides 
great strength for tough digging 
yet without excess weight. 

Ward-Leonard electric control 
speeds acceleration and 
deceleration for high speed 
co-ordinated operation and provides 
extra torque when needed. Powerful 
main machinery and easy control for 
favourable cycle times. 





110-RB Ward-Leonard electric shovel ina 
quarry excavating limestone after 
blasting. ( Belgium) 





For heavy-duty excavation work 
le guided Cy examples of proved cnsaltlaltors 


R-B excavators for mines, quarries and heavy-duty construction work are 
well known throughout the world for their ability to set high performance 
standards on the toughest jobs and for their long term dependability . 


150-RB 6 cubic yard shovel or . 
dragline —Ward-Leonard La 
electric (rotating control) > 
standard shovel or high-lift aN 
standard or long, wide SS 
caterpillar mounting. < 
Unique among heavy-duty a 
machines the 110-RB and x 
150-RB excavators are readily x Ss A 
convertible to either shovel or KOR 
dragline. Lattice-type steel boom KAA 
is of welded construction : v,. 
providing great strength without 
excess weight, an outstanding 
advantage on long-range 
dragline operations. 
Ward-Leonard electric control 
with independent motor powering 
of hoist and drag functions 





150-RB dragline on long, wide caterpillar 
mounting excavating 60° of shale 
overburden on an opencast coal site 

The machine is fitted 100° hoon 
and 6 cubic vard B A X dragline buch 





USTON — | ; a 
R Bucyrus | Dyson - | ee, Std Limited 





EXCAVATOR SPECIALISTS, LINCOLN 
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“YOU'LL FIND ME 


inall the best joints” 





10 TON 
ROLLER TURNTABLE 











PINCH VALVES 


Now well known where 
really dirty work is done 
the W-M range of Pinch 
valves is being extended 
all the time. These are 
now made in sizes from 4” up to 14” bore. 
For slurries, corrosives, abrasives and 
powders in bulk and in suspension in air 
they are the answer. No leaking, no 
sticking, no blocking, no trouble. W-M 
Pinch valves are in service all over the 
world handling the most arduous duties 

our experience will benefit you. Electric or 
pneumatic operation is available, of course. 


Says SNODDY 







LEAD WOOL WARREN-MORRI SO N Ee 


41, ST. JAMES’S PLACE, LONDON, S.W.1. - MAYFAIR 9895 





“LEAD WOOL’ makes the best 


a joints—the strongest and the most 
| 


| 


durable pipe joints for water, gas 
SPUN YARN OR LEADED YARN 








and sewerage mains. Cold caulking 


with ‘ Lead Wool ’—made by a 





Everything for pipe special cutting process from pure 
jointing : Spun Yarn, pig lead—produces solid joints 
Leaded Yarn, lead which will stand higher pressures ‘i Three wells and no more water worries for 
the owners—.if each well has its Beresford 
wire and tape . and far greater vibration than F Submersible pump installed below 
Re water level, quietly and efficiently 
Caulking Tools. molten lead joints. It is in every providing all the water required, for 
‘ little more than Id. per 1,000 gallons. 
Pipe testing equipment. way the * best joint * for both large They're ideal for automatic 
operation, are made of non- 
plugs, flanges and pumps. and small diameter pipes. } corrosive bronze and stainless 
steel, occupy no surface 
Air Compressors. space and cause no nuisaace. 


They are, in fact, the ideal 
modern pumps for domestic, 
agricultural and industrial 
water supply, particularly for 
use in deep wells and bore- 
holes. May we send you 
a copy of descriptive Z 
leaflet P.G.300 ? = 
7 


bi 
ol 
BERE *y me) : 4 D submersible 


“im teeta heey coemed 

a af . . ~ } le t é 

Phone : Snodland 516-7 Telegrams : Strength Phone Snodland Ace Works, Kiets Green, Birmingham, 33 
Telephone: Stechford 3081 

Branches and Agents throughout Britain and overseas 






THE LEAD WOOL C0 LTD 
SNODLAND KENT 
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Specialists in complete design and manufacture of all types of standard 
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and special purpose resistance welding equipment from | KVA to 






1500 KVA or greater, and including fully automatic conveyor and 







hopper fed lines for high production requirements in the automobile, 







aircraft, steel, drum and wire industries and all branches of engineering. 





Special Purpose Jigs and Fixtures. 50 KVA pneumatically operated spot 

; welding machine with high lift head 
e Press Tools and Dies. features and low inertia roller type 
hand slide. 








Electronic Controls. 
Tube Mills. 


Cycle Rim Forming and Welding Equipment. 









Automatic Arc Welding Machines. 


“ UNIFLEX ” Kickless Welding Cables. 


: BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 3114 























to the glass 
industry, 

over fifty 

Linatex 
pumps are 
no optical 
illusion 


In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-registant, 
long-lasting pump in the world 
















14” model A Rouge pumps 
4-2” Pumps and 1-1" pwnp on an experimentat rig 


$5 Gatraumrtma — an INA E ORGAN ISATION 


WORLD-WIDE SERVICE TO INDUSTRY 
— WILKINSON RUBBER LINATEX LTD - CAMBERLEY * SURREY * Tel: Camberley 1595 Factories and Distributors throughout the World. 
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Well within the meaning 
of the Glean Air Act 


These tail gas mist precipitators, which are four of 
a total of eight installed at a sulphuric acid plant, 
have an average efficiency of 99°45%, ‘ 

When they are working, no emission at all is visible. 
By the consistant achievement of high efficiencies in 
electro-precipitation, Simon-Carves are providing an effective 
solution to the problem of air pollution throughout industry. 
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HIGH-EFFICIENCY ELECTRO-PRECIPITATION BY 


Stmon-Carves Ltd & 


STOCKPORT, ENGLAND 
AND IN JOHANNESBURG - SYDNEY : TORONTO CALCUTTA 
SC210 ei 
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Mesee CLASS ENGINEERING ALLOYS 


“DELTA” 2 ws 


BRONZE, BRASS, YELLOW METAL, NAVAL~ BRASS, COPPER, &c. 


- £XTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 

















| 
| 
| 


| Stam. Rane 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. B 





SPECIALITIES ARNE SDRIL KLEENALL 


| Pit Headgear, Pumping Stations, 
Power Stations. 





Bridgework and Riveted Work 
of ail descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
| LONDON: 32, QUEEN VICTORIA ST. E.C.4 




















Combining powerful magnetic 
screening plus sure filter collec- 
tion of all non-magnetic matter 


Barnesdril Kleenall ensures pure fluids 
at all times, improving work-finish 


Lengthening tool life, reducing wear and 
providing healthy working conditions 


/ BannespaiL M@77,7 0 ML IL ee) 
MAGNETIC AND FABRIC FILTERS 


Designed for machine tools, rolling mills, etc 


PRIEST FURNACES LTD. 
» LONCLANDS MIDDLESBROUGH 























100°, sludge, abrasive and swarf collection. 


EXPER L AND : 
IMENTA + MAGNETIC LK 7 = Economical in use—the Kleenall is a real investment. 


DEVELOPMENT WworRK : COOLANT si. 11,000 Barnesdril units in world-wide service. 
PROTOT YPES “ SEPARATORS sr eaeaaine “ Clean coolant is essential in modern mills and machines. 
Design Manufacture and Test FOR UNIT OR BATTERY; OPERATION 


Special Purpose Machines Write to Dept. £.2326 
i ; Patent Nos 
DEVONSHIRE HOUSE, VICARAGE CRESCENT 745604, 774887, 


Precision Engineering from Small 
GASTON E.MARBAIX LTD BAtTERSEA, LONDON, S.w.11 ai see 


Scientific Instruments to Machines 
and Apparatus of Several Tons PHONE : BATTERSEA 8888 (8 lines) 


Over 30 Years’ Experience NRP 2326 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, Ni | 
Tel: CAN 4244/5/6 
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oe REYROLLE 


RELAYS 





The Reyrolle Light Engineering Shop 
has been specially designed 
for the manufacture of 


relays and instruments. 









It includes, under one roof, 

its own machine-shop, 
plating-shop, paint shop, 
coil-winding and impregnation areas, 
J assembly and testing areas, 
and separate sections 


\ for storing raw materials 


ut 
K 
A; 
| 
J 


Reyrolie 


a4 


and finished parts. 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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©-B8LADED ROTOR 
FOR PERFECT SEAL 










ELECTRIC 
MOTOR 









I 
REDUCTION 
GEAR BOX. 









REDUCES 


CAPACITIES UP TO 
76 TONS PER HOUR 









ELIMINATES 
FIRE RISK 


TRADE SUPPLIED 
WRITE FOR LEAFLET 








Steel 









1 
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CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


TELEPHONE POSSIL 838! 


CALCUTTA 





THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 






DUST LOSSES 


Structures 
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A. « J. MAIN « CO. LTD. 
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BEARING 
MOUNTED 
ROTOR 
OL SEALED 


~ 
“— CHAIN DRIVE 








F.E.CALLOW 


(ENCINEERS) LIMITED 
SIMCHA AD, KIMABY TRADING ESTATE 
LivenmPrPoot 2 oe 


Telephone: Simonswood 2461-2 
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RELIABILITY 
& LONG LIFE 
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SUITABILITY 
FOR THE 08 















TROUBLE -FREE 
SERVICE 









VINCENT HOUSE, 


VINCENT SQUARE, 
| LONDON, S.W.1. 
TELEPHONE: VICTORIA 8375 


NAIROBI 
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PULLEYS 
FOR THE JOB 








DOUGLAS, LAWSON PULLEYS 

in any diameter from 8” up. Strong rigid 
design, substantial machined boss and acc- 
urately formed rims ensure minimum wear 
on belts - and smoother, stronger drive. 


THE GENUINE DOUGLAS, LAWSON 
“STANCHION” PULLEY 


To withstand abnormally heavy strain and 
vibration, the arms are flanged and secured 
to rims by separate steel rivets. Extremely 
robust design. 


DESTRON SPLIT PULLEYS 


Available in eighteen pulley sizes and any 
bush size, these Patent Steel Split Pulleys 
can be fitted to shafts of different diameter 
by simply changing the bush. 


also STEEL ROAD WHEELS 
Available in various sizes and ideal for all 


portable plant and farm machinery, these 
wheels will stand very hard usage 


DOUGLAS, LAWSON2:C0.L° 
BIRSTALL -LEEDS 


‘*Pulleys’’ Birstall, Leeds 
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M 


We sell efficiency . 


b 


Efficiency has many faces, but whatever the job it is always 


a pleasure to recognise it. That is as it should be, for the 


4 /* 


| 
; 
i 
Bi 
- 


personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 
your products more quickly, more cheaply. 

What about your business? You know the latest equipment 
could cut your costs—you’ve been into it all before now— 
but you may be reluctant to tie up your working capital. 
So have a word with us about the best way of financing it. 
You'll find the address of your nearest U.D.T. office in the 


local directory. 





RN UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.C.3 
Over sixty branches throughout the United Kingdom and Elre 

















GEARED T0 
THE WORLD'S 


INDUSTRY... 











Whatever your transmission problems 


we design gears 





for any power—any speed. 






More than 50 years of specialised experience 





at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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FULLER ELECTRIC POWER TRACK... 
gives complete protection against trolley wire accidents 


Bare trolley wires are a source of danger. Fuller Electric Power Track 
eliminates the danger, keeping the wires permanently, effectively covered so that they 
cannot be accidentally touched. Unlimited lengths of track can be erected, from 


wee an eel. abe 


straight and curved sections. Any number of trolleys can be used on one track. All 


mak OO tes Wate 


types of electric supply are catered for. We shall be glad to tell you more about this 


important advance in factory safety. 
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Seen under a microscope, BRYMILL tested 
steel (A) shows a greater afea of Atomic 


Disactay than do many of the coarser grades (*). 


GRAIN CONTROL 


This difference is due to the technique of 
* Grain Control * which ensures a tougher 
product, possessing lower internal stress 


and capable of withstanding rigorous uses in 









all conditions. 


BRYMILL Laboratories will be happy to 
advise on the grades of steel most 


suited to your particular need. 
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‘= BRITISH ROLLING MILLS LTD - BRYMILL STEEL WORKS - TIPTON STAFFS 
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INTRODUCING THE 












iILCcCO 
range of 


OIL FILTRATION EQUIPMENT 


*"R’ SERIES FILTERS 


BiIRFIELD 




























For the continuous filtration of lubricating 
and fuel oils used in internal combustion 
engines, various types of industrial oils, 
coolants, fuel oils, solvents etc. used 

in manufacturing industries. 

Where floor area is limited the cartridges 
can be mounted in a number of cases 
piped in parallel. These are supplied with 
or without motor pump sets according 

to requirements. 





DUPLEX FILTERS 


All filters can be supplied in duplex 
units where it is essential that 
continuous filtration is required. 





000 SERIES FILTERS 


For fuel oil filtration, can be supplied 
either in duplex or simplex units. 





Here is a new range of oil maintenance equipment specially designed 


'C’ SERIES FILTERS ' —_ : ' , 
for high efficiency operation at lower cost. Birfield Hilco filters will 


For high flow rate filtration of internal combustion engine maintain new oil characteristics of any quality industrial and lubri- 
lubricating oils using by-pass shunt or full-flow systems. : ; : . itis Te. 
Also for filtration of various types of fuel oils, industrial oils, cating oils. As there is such a wide range of oils, and the conditions 
coolants, solvents etc. used in manufacture and the chemical 8 si , or ; iffe ‘ 
seocussing industries. These filters can be supplied with or under which they are used require different methods for removing 
without heaters contamination, we have developed six filter medias to cope with 


these varying conditions. 


for fhligh efficiency at low cost... 


interpose an INTERMIT 


INTERMIT LIMITED — &RADFORD STREET BIRMINGHAM 5 - MIDLAND 7961 MEMBER OF THE wi BIRFIELD GROUP 
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OUR COMPANIES: Altenessener Bergwerks-AG Essen-Alten- 
essen - Hoesch Bergwerks-AG Dortmund: Hoesch-Westfalenhitte 
AG Dortmund-Hoesch Walzwerke AG Hohenlimburg- Zweignie- 
derlassung Werk Federstah! Kassel-Dérken AG Gevelsberg i. W.- 
Dortmunder Drahtseilwerke GmbH Dortmund:Schmiedag AG 
Hagen i. W.-Zweigniederlassung Werk Ruegenberg Olpe i. W.-: 
Schwinn AG Homburg/Saar-Trierer Walzwerk AG Wuppertal- 
Langerfeld und Trier: Maschinenfabrik Deutschland AG Dortmund: 
Hoesch Rohrwerke AG Hiltrup und Hagen i. W.-Becke-Prinz 
GmbH Dortmund und Hemer-Rheinischer Vulkan Chamotte und 
Dinaswerke mbH Oberdollendorf Rhid.-Hoesch Eisenhandel mbH 
Dortmund:-Hoesch Reederei und Kohlenhandel GmbH Essen- 
Altenessen - Hoesch Diingerhandel GmbH Dortmund - Hoesch 
Export GmbH Dortmund: Hoesch Limited London: Hoesch Italiana 
SpA Mailand-American Hoesch Inc New York-Industriewerte AG 


Dortmund 
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PRODUCTION PROGRAMME : Coal, Coke and all by-products: 
Rolling mill products of every kind, hot rolled, cold rolled and 
drawn:Commercial quality steels: High quality steels: Free cutting 
steels in the well-known Hoesch-Autax qualities, black and bright 
drawn: Permanent way material: Steel sheet piling: Drawn Iron- and 
Steel wire of every kind- Springs of every kind: Forgings and pressed 
parts of every kind for the motor industry, for building and mining 
industries and machinery -lron castings up to 3 tons: Special castings: 
Sphaero-castings: Grinding media: Wire netting and wire cloth 
** Agil’’ welded electrodes-Wire ropes-Cold rolled strip in all 
qualities and surface-finishes:Strip in coils up to 1330mm. :Plates 
and medium plates-Commercial sheets-High quality sheets 
Welded gas-, water- and oil-pipes: Welded boiler tubes- Welded 
precision tubes: Electrical conduit tubing-Steel tube column: Both 
sides Hoesch spirally welded tubes: Hoisting gears Coke oven equip- 
ment:Switches and crossings of every kind-Heavy duty machine 


tools, including the largest types. 





Please send enquiries to:—HOESCH LTD. 3032 GRAY’S INN ROAD, LONDON, W.C.1 Telephone: CHAncery 2068 
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FANTASTIC TENACITY... 


YOU CAN SAY THA? AGAINI 


Fantastic tenacity! That's thag@@action of Philidas Self-locking nuts 
to every degree of vibratig@#’ .. . heat change... oil infiltration 
\ \) or constant use. T amazing steadfastness is due to an ingenious 


Nt | opposing torg ross-cuts feature which sets up a tension that 
| 


er can release. The range of Philidas Self-locking nuts 


i, 


NN 
wi 


\\ .. ~ gle and double anchor nuts 


standard and thin industrial and turret nuts, capped nuts, 


THEY YIELD 
ONLY TO A SPANNER 
Send for new catalogue to 
PHILIDAS DIVISION 
WHITEHOUSE INOUSTRIES LTD 
Ferrybriage, Knottingley, Yorks cS Ee L E L oO c K f Pw G Pe uU T s 


Tei: Knottingley 2323 (5 tines). Telex 55166 


LONDON OFFICE: 44 Hertford Street, W.1. Tei: LEGation 3888. Telex 23549. NORTHAMPTON: Office and Stockroom, Countess Road, Tel: Northampton 3766. Telex 31624 
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STOTHERT & PITT CRANES 
MAKE FAST WORK OF 
CARGO HANDLING 


la 


\") STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 


| London Office: 38 Victoria St. S.W.1, 
Midlands Office: Gt. Western Bidgs. 6 Livery St. Birmingham 3 
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RAYNER POWER DRIVES 


BARR poe 
IRON WORKS, FT 
KILMARNOCK, 


THOMSON [aaa 
& Co. Ato Jue — 


KILMARNOCK 791 








We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 


FLANGED COMPENSATING PLATES. 
eee | Pt 


Infinitely Variable 
3 H.P. Varigear 18 to 94 r.p.m. 











FLAT COMPENSATING” RINGS. 
EMBOSSED MANHOLE DOORS. , : tnftetvaty 
SINGLE FLANGED NOZZLES. ogee + lly wath Variable 
DOUBLE FLANGED STANDPIPES. — 4 HOP. 
PIPE LINE FITTINGS INCLUDING , balk 10 to 50 r.p.m. 
BENDS, TEES, CROSSES, REDUCERS, ; 
CAPS, SADDLES AND SLEEVES. Infinitely 
_. Variable 
PIPE LINE FLANGES, SLIP-ON Bue. 
WELDING NECK AND BLANK. 400 to 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 











London Office :— 


10, NORFOLK STREET, LONDON, W.C.2 PT Tt TT TE TT tT 


eRe en oe hatha anal Cena Compact purpose-made power drives are our business 























Telephone ; COVENT GARDEN 0315/6/7 PETER RAYNER hal) RAYNER 


121 WHITEHALL RD~ LEEDS 12 Telephone: LEEDS 33864 


























| telah aw} igelalemmere)agey-j(e) aba -)-11-t¢-lal 


TITANIUM 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 





TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 452i 
WORKS: SHEFFIELD “ROLLERS OF MODERN METALS” 
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HIGH-PRESSURE STEAM HOSE 


200 ibs Steam Pressure 


Wire-braided steam hose capable of withstanding 200 lbs p.s.i. steam pressure. 


Specially designed to give maximum safety at this high pressure. Despite its robust 


build it is very flexible, light in weight and easy to handle. 





Home: The North British Rubber Company Limited. ABBey 7135 
Export: U.S. Rubber International (Great Britain) Led. ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.1 


Also World famous for: Oil, Air and Water Hose - Conveyor Belting -PowerGrip Timing Belts . Dock Fenders - Expansion Joints 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 


Bie attic cere 9 * 





Heat Recovery Exhaust Silencer! Boiler utilising heat from 
Diesel engine exhaust. Made by BRABY for their subsidiary 
company, Maxim Silencers Limited. 


si] 


|i ih. 


dis 












Mild Steel Plate Cyclones and Ducting supplied and erected at large Cattle Feed Mill in London. 








Pressure Cylinder supplied to Mono Pumps Limited 
BRABY, with six factories located in widely separated parts of Great Britain, have, for more 
than 100 years, specialised in Metal Plate and Sheet Metal Work. 
The technical knowledge and experience of our Staff and the employment of a labour force 
We welcome of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate and Sheet 
your enquiries Metal Work manufacturing service. 





FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


4 FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Crayford 26262 
| , J Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
l Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 515] 


Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth, TELEPHONE: 62261 





April 17, 1959 THE ENGINEER l 


to 
wv 












Built for a new 
process plant this 
large heat exchanger 


weighs over four tons. 





ci 


Ceretti & Tanfani have been 
pioneering cableway and ropeway 


development for nearly 70 years. 


The cableway shown here places 
350 tons of concrete per hour. 

The span is over 3,000 feet and the 
masts are 360 teet high. It is helping 
to build the Rihand Dam in India 


In Switzerland at Grande Dixence 
another Ceretti & Tanfani cableway 


has a capacity of 950 tons per hour, 


Ropeways, Cableways, Cranes, Bulk 
handling plant, Silos—our experience 


\ covers all mechanical handling 


¥ 
aircraft, weighs less \ 
ihe fe the CERETT!I & TANFANI 


ROPEWAY CO. LTD., 


This small cabin 
cooler, used in jet 


equipment and is at your service. 


OR SMALL 





it’s all the same 
to Marston’s 


Size and weight are no problems for Marston’s 
when it comes to heat exchanger equipment. 
Radiators, oil coolers or air heat exchangers — the 
Marston range is unrivalled. So is their experience. 
Used in the finest cars, the most advanced aircraft, 
and the vital branches of industry, Marston products 
combine high efficiency with outstanding reliability. 


For assistance on any problem connected 


vith heat exchangers, get in touch with 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited) 


FORDHOUSES - WOLVERHAMPTON 


MAR 207 





eel 


CERETTI & TANFANI ROPEWAY CO. LTD. 
imperial House, Dominion Street, London, E.C.2. 
CERETTI & TANFANI S.p.A. 
Via Durando 18, Milan, Italy. 




















Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 





A SLICK PRODUCT 





=BRANDS LIMITED 
SLES WADDON CROYDON 
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HAND IT TO GARRON 





SHEETS 


PLATES 
iawn 











SHEARED-COLD SAWN 
& PROFILE CUT TO ALL —— 
SS ee 


P~ 4 é "EG RAILS 


IRON & 
STEEL 
MERCHANT 
BARS 


HOOP 


DSTRIP 
(WEST BROMWICH Lira 


EAGLE WORKS-GREETS GREEN MmUSna Sl 
WEST BROMWICH HapNes- 


Telephone: TiPTON 1611 (/0 /ines) 
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PLANT CAPACITY 
FOR COMPONENTS 


I pays to use the production resources of Carron 


















Company. 250 acres of plant for casting, forging, machin- 
ing, enamelling and sheet metal fabrication are on call to 
manufacturers who find it uneconomic to tool up for the 
special job. The technical advisory service of Carron is 
ready at all times to help iron out production problems. 


ARRON 





Consider this plant capacity for medium heavy mach- 
ining : planing, vertical and horizontal boring mills ; 
milling and drilling of work up to 5 tons ; moulding and 
machining capacity for non-ferrous components up to § 
ewts., including high speed routing and precision mill- 
ing. Fabrications too, light and heavy gauge, stainless 
steel, press tools, welding. From small light gauge sheet 
metal to large plate welded fabrications, Carron can 
quote. 


zt,  GARRON COMPANY 


en GCARRON * FALKIRK * STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, E.C.4. 
* 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, Glasgow, C.1. 


° 
» ‘c 
san Sub-Office : 33 Bath Lane, Newcastle upon Tyne. 
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Bristol Siddeley 
provide a comprehensive 
range of high precision 
recirculating ball and lead 


screws and splines for 
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universal applications. 











HIGH EFFICIENCY 
BACK-LASH ELIMINATION 
LONG LIFE 


LOW MAINTENANCE FACTOR 


Up to 80% reduction in power can be achieved for actuation 
compared with conventional methods. 

Ability to run at high temperatures with and without 
lubrication. 

Over 2,700 applications already established in all fields of 
engineering. 

Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc., Detroit. 
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BRISTOL SIDDELEY ENGINES LIMITED 
COVENTRY - ENGLAND 
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Tube plate for a Heat Exchanger, incorpor- 
ating 5,518 tubes ? in. dia., and involving 
1,078 footage of welding. 

G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, 


Telephone 
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Dexterity 
WELDING 
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ALLE 


BALANCED OPPOSED 


COMPRESSORS 






The long established high quality of Alley Compressors is combined in these machines with 
the known advantages of the horizontally-opposed design. 


COMPACTN ESS ; Intercooler lies below motor. Motor is built on. 
BALANCE : No horizontal or vertical out-of-balance forces. 


FREEDOM FROM VIBRATION 


Can be installed on a minimum foundation — even on an upper floor. 
The unit is complete — intercooler and oilcooler incorporated — ready for bolting down. 
Range of single and two stage machines up to 10,000 c.f.m, 


A corresponding range of VACUUM PUMPS is available with displacements up to 12,000 c.f.m. 


ALLEY & MACLELLAN (POLMADIE) LTD., 
GLASGOW, S.2. 


Licensed to manufacture Gas Compressors to the designs of 
Clark Bros. Co., Olean, U.S.A. 















THE ALLEY B/L STEAM ENGINE: A high class range of single and two 


cylinder engines of compound and non-compound type, with outputs 
ranging from 40 B.H.P. to 750 B.H.P 
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THE STEEL COMPANY OF WALES LTD 


adopts 


THE BENNES-MARREL 


Mobile Multi-bucket System 


Using the Bennes-Marrel Multi-bucket System, The Steel 
Company of Wales Limited are convinced that a considerable 
saving in the handling of a wide variety of materials can be 
achieved. As a result, they have ordered SIX COMPLETE 
UNITS on Foden FG.6/20 Chassis for on-site operation. 
CONSIDER YOUR OWN HANDLING PROBLEMS IN THE 
LIGHT OF THIS IMPORTANT DEVELOPMENT. 

One-man operated ... an astonishing time and labour saver... 
the Bennes-Marrel Multi-bucket System brings to the field of 
bulk materials handling a new standard of efficiency. 
HYDRAULICALLY CONTROLLED SOLELY BY THE 
DRIVER from his cab, the unit loads and unloads itself with 
detachable containers, one of which is transported whilst the 
other is being loaded. This, of course, effects astonishing savings 
in waiting time and labour costs. 

We sha// be happy to send you our fully descriptive brochure, or to 
examine your handling problems and make our recommendations. 


AERO MAINTENANCE EQUIPMENT LIMITED 
47 Victoria Street, London, $.W.1. Abbey 6238. Cables: ‘Amble London’ 
A MEMBER OF THE ARUSHA GROUP OF COMPANIES 
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Rear independent hydraulic stabilizer jacks 
down. Load to be raised to Unit Deck. 






Showing load being raised by retraction of 
hydraulically operated lifting arm rams. 








Hydraulically operated rams fully retracted. Load 
located on Unit Deck. Jacks retracted. 





Positive action hydraulically controiied rams 
provide easy dumping. —~ 
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PRESSURE GAUGES... 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 Ibs. per sq. inch Send for Illustrated Catalogue. 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 






















HUNT BROS :~LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegrams : GRIFFIN, OLOBURY 




















LOCOMOTIVES 
WANTED? 


Bagnall Locomotives are responsible for 
the transportation of people and goods, 
throughout the world. They are designed 
and constructed for long service and the 
built-in craftsmanship becomes more 
apparent the longer they are in use. 
Remember ... if you need locomotives, 
your requirements can best be met from 
the Bagnall range. 


DIESEL MECHANICAL “ 
DIESEL HYDRAULIC ° 
DIESEL ELECTRIC ° 
STEAM * FIRELESS 


W. G. BAGNALL LTD 
STAFFORD 
Telephone : Stafford 321/322. Telegrams : Bagnall Stafford 


onal BUILD THEM ! 
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MAKERS OF | . a ee Powerful, 
GEARBOXES 3 b ‘ee Positive, 
FOR 40 YEARS 


tseaccee®® 
sossaeee®> 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 T AYLOR 


Telephone: Birmingham Victoria 4064 . : 
Multiple Disc 


=m —— |CLUTCHES 
Better than New —— : . \ ~ Resiliency, sensitivity, ease of control 


° = er and the ability to perform continuous 
with Becee ies SOE heavy duty without frequent adjust- 
yaa ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. ee eee tine 
Such characteristics are ensured by:— eid Gear Co., Ltd., re- 
quired a powerful, sen- 


Heat treatment and total enclosure of sitive and completely 
trustworthy clutch unit 


all operating parts; positive locking; j57*Iho, sosemant we: 
single point adjustment and precision duction gear, to transmit 


the enormous effort 
manufacture on modern plant. A sootied in actuating the 


3 : Taylor Clutch is a self-contained unit, ®™ergency sluice gate on 
BRITISH WIRE THREAD INSERT aS easily assembled, quickly fitted and a mong eg above qualify 


: f h cting J 
PRECISION MADE in CARBON STEEL : produced to perform many years of — Cresches gage Bal ge Too 
for ALUMINIUM and MAGNESIUM. sama strenuous work. ingredients of strength and reat —che 
: ech. 
a % 


holee T Multiple Di: 
We also make Stainless and Bronze for c was a Taylor Multiple Disc 


— TAYLOR INDUSTRIAL CLUTCHES 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 
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Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 2m TROWS UPPER WORKS - CASTLETON ° LANCS. 


WASHERS, SPRINGS, etc. 














AT HIGH TEMPERATURES... 


IMONIC DS 


The flare stack is one of the items of plant that the oil refinery engineer 
would like to fit and forget. Unfortunately, the severe conditions at the tip 
where waste gases are burned present considerable difficulties which 

put a limit on life. The temperature of the flare tip varies with the volume 
of gases exhausted, their calorific value and the temperature and velocity 
of the prevailing wind. These conditions are aggravated by the tendency of 
the flame to sweep downwards around the outer lee side of the tip. 

From the fact that even from the ground it can be seen to be glowing red, 
it is believed that at times the temperature may reach 800 C. Asa result of trials 
with various materials at the B.P. Group’s Llandarcy refinery, Nimonic DS 
was selected for a new design of flare tip. This nickel-chromium alloy 

has good resistance to both oxidizing and reducing atmospheres and retains 
much of its strength at temperatures up to 960 C. ? 





See our exhibition 
WIGGIN 
NICKEL ALLOYS 
WIGGIN NICKEL ALLOYS meyer i 
Park Lane House, 
Full details of these flare stack tips are given 45, Park Lane, 
in No. 42 of our technical publication, Wiggin Nickel Alloys. momagane hase 

: a ‘ 2 y tath-1st 
Please write for a free copy. 50 0.tn.-8 p.m. 
After tals with various materials, Write for tickets 
Nomomce DS was specified for this new *“Nimonic’ ts a Registered Trade Mark 
design of flare up, fabricated by Welding xX 
Technical Services Ltd. to the design of 
the British Petroleum ¢ , which is the 
subject of a Patent Application 











AN HENRY WIGGIN & COMPANY LIMITED 


=" : WIGGIN STREET - BIRMINGHAM - 16 


TGA HTI4 
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with the 


MACFARLANE 


BRUSHLESS ALTERNATOR 








Absence of brushes 





means reduced maintenance 





—no copper or carbon dust; 





no commutator; 





no slip-rings; 





no brush replacement. 









With these advantages... 


Full inherent voltage regulation 13%. 
Completely stable, hot or cold. 

No external control gear; no frictional 
surfaces. 


Write for illustrated catalogue Reference 
No. A59 (BR | ). 


THE MAGFARLANE ENGINEERING COMPANY LIMITED 


NETHERLEE ROAD, CATHCART, GLASGOW. Telephone: Merrylee 2255/6/7. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 


Run-On and Semi-Displayed Styles. 





For advertisements 1 inch and upwards. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 


42/- per single column inch and pro rato. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page. 


(12 column inches) and upwards, e.g. }-page £22. 
26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


6 insertions 5%. 13 insertions 10%. 


4-page £41 10s. Full page £78. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
**Run-on " and “‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


efi n 





test 
Adver for p 


lath: 





Urgent adverti 


d to CENtral 6565 


‘* Displayed "’ and “‘ Illustrated ’’ advertisements by noon 


should be addressed to:—Classified Advertisement Dept., ‘“‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
may be 





PUBLIC APPOINTMENTS 


KUMAS!I COLLEGE OF 
TECHNOLOGY 


W. E. DUNCANSON, Ph.D., D.Sc 


Principal 
F.inst.P., A.M.1LE.E 


HEAD OF THE DEPARTMENT OF 
MECHANICAL ENGINEERING 


Applications are invited for the post of HEAD 
OF THE DEPARTMENT OF MECHANICAL 
ENGINEERING. College prepares students for 
external B.Sc. (Eng.) Degree of London University, 
for examinations of the professional Institutions and 
for College Diplomas of approximately H.N.C 
standard 

Appointment on contract for 5 years or on pension, 
but College prepared to arrange continuation ol 
premium payments on policies initiated under 

$.U 


Contract salary scale: £2593 by £125 to £2918 
per annum, plus professional allowance of £250 
per annum plus gratuity payable at end of contract 
at rate of £12 10s. for each month of satisfactory 
service. Pensionable and F.S.S.U. salary scale 
£2075 by £100 to £2335 per annum, plus a non- 
pensionable professional allowance of £250 per 
annum. Entry point according to qualifications and 
experience 

Childcen’s allowances to a maximum of three at 
rate of £50 per annum per child up to 10 years and 
£100 per annum per child over 10 years in full-time 
education up to 21 years. Annual leave with free 
return Ist.class passages for member of staff, his 
wife and up to three children under 17 years. Bunga- 
lows with basic furniture at moderate rental provided. 
Income tax low ; 

Applications (6 copies) to Council for Overseas 
Colleges, 12, Lincoin’s Inn Fields, London, W.C.2, 
giving age, education, qualifications, experience and 


names of 3 referees by 11th May, 1959 E5473 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


LECTURERS 


The College will require, on October Ist, 1959, a 
LECTURER IN CIVIL ENGINEERING and a 
LECTURER IN MECHANICAL ENGINEERING 
Applicants should have a good Honours Degree, 
professional experience and preferably some experi- 
ence of teaching and/or research in the relevant 
branch of engineering. Salary scale : £900 by £50 
p.a. to £1350; then, after review, by £75 p.a. to 
£1650. A London allowance of £60, family allow- 
ances, and F.S.S.U. benefits will also be payable.— 
Full conditions of appointment and application forms 
may be obtained from the Registrar, King’s College, 
London, Strand, W.C.2; completed forms must 
reach him by May Sth, 1959 £5440 





UNIVERSITY OF LIVERPOOL 


APPOINTMENTS 


Applications are invited for the following posts in 
the Department of Civil Engineering : 

ASSISTANT LECTURER or LECTURER. The 
salary will be within the range £700-£1650 per 
annum, according to age, qualifications and expe- 


rience 
TWO POSTS of DEMONSTRATOR. The initial 
salary will be within the range £500-£650 per annum, 
according to qualifications and experience 
Applications, oe academic qualifications 
and experience, toget with the names of three 
referees, should be received as soon as possible by 
the Registrar, from whom further particulars of the 
conditions of appointment may be CON, non 





QUEEN MARY COLLEGE 
UNIVERSITY OF LONDON 


LECTURER IN CIVIL ENGINEERING 


Applications are invited for the post of LEC- 
TURER IN CIVIL ENGINEERING. Practical or 
research experience is desirable Salary scale: 
£900 by £50 to £1350 (efficiency bar): £1425 by 
£75 to £1650, plus London Allowance of £60, 
F.S.S.U. participation and family allowance of £50 
for each child. ; 

Application forms, obtainable from the Registrar, 
Queen Mary Col . Mile End Road, London, E.1, 
te be returned by May 22nd. E5482 


PUBLIC APPOINTMENTS 


CITY OF LIVERPOOL EDUCATION 
COMMITTEE 


CITY COLLEGE OF TECHNOLOGY 


BYROM STREET, LIVERPOOL, 3 


PARSONS, B.Sc 
M.1.Prod.E., M.B.1.M 


Principal S (Econ.), 


A 
M.1.Mech.E., 
APPOINTMENTS 


Applications are invited from suitably qualified 
persons for the following appointments (full-time) 
(Duties to commence as soon as possible.) 

(1) HEAD OF DEPARTMENT OF CIVIL, 
MECHANICAL AND MARINE ENGINEER- 
ING 
Salary : £1900 by £50 to £2050 per annum, plus 

5 per cent. (Burnham Technical Report). 

The department also offers Production Engineering 
(including Sheet Metal Work and Welding) and 
Metallurgy 

Applicants, who should preferably be mechanical 
engineers, should possess high academic and pro- 
fessional qualifications, industrial and teaching 
experience to Degree level is essential. They must 
also possess organising and administrative ability 
and be prepared to undertake research. The person 
appointed will be expected to develop the work of 
the department with particular reference to the 
provision of post-graduate courses and research 
(2) SENIOR LECTURER IN PRODUCTION 

ENGINEERING 

Salary : £1350 by £50 to £1550 per annum, plus 
5 per cent. (Burnham Technical Report). 

Applicants must have had appropriate industrial 
experience and teaching experience is desirable 
They should be able to teach up to the Higher 
National Certificate and Diploma level. The person 
appointed would be encouraged to undertake 
research, and to make contact with industry. He 
should be capable of leading the Section and assisting 
in its progress and development under the Head of 
Department 

This is a Regional College providing courses at 
the advanced level. It possesses adequate facilities 
in this specialist field. The intention is to develop 
Production Engineering studies, particularly in the 
provision of post-advanced courses and in applied 
research 

Further particulars and application forms (return- 
able by 12th May, 1959) may be obtained from 
H. S. Magnay, M.A., Director of Education, 14, 
Sir Thomas Street, Liverpool, 1. 

THOMAS ALKER, 
Town Clerk and Clerk to the Local Education 
Authority. (J.5609.) E5512 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole and Rosyth. 
Main requirements are for PHYSICISTS, MECHA- 
NICAL ENGINEERS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS ins areas 
specified. The following particular vacancies also 
exist: Mathematician: for applied research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and theory 
of control systems an advantage ; London area. 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics, to 
carry out research programme in a particular field 
of applied hydrodynamics. Experience in modern 
methods of design and research on axial flow com- 
pressors, turbines or pumps an advantage ; London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area. 
Physical Chemist : with specialised knowledge of 
rubber technology ; Poole area. Chemists: Phy- 
sical and Inorganic ; Poole, Baldock and London 
areas. Candidates must normally be natural born 
British subjects of natural born British parents, with 
First or Second Class Honours Degrees. S.S.O.’s 
must have had three years’ post-graduate experience 
and be not less than 26 years of age. 

Salaries (men): S.S.O., £1233-£1460 ; 
£655-£1150 (London)—somewhat lower in pro 
vinces Appointments are unestablished (with 
F.S.S.U. benefits), but opportunities may occur for 
those between ages of 2! and 32 to compete for estab 
lished posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1 
(quote A.S00/8A) ES161 


$.0., 


PUBLIC APPOINTMENTS 
GOVERNMENT OF SINGAPORE 


DEPARTMENT OF 
TELECOMMUNICATIONS 


ASSISTANT CONTROLLER OF 
TELECOMMUNICATIONS 


To manage staff and be responsible for main- 
tenance, installation and operation of telecom- 
munications equipment, including multi-channel 
carrier equipment, teleprinters and V.F. telegraph 
apparatus, overhead and underground plant, railway 
signalling equipment, multi-channel V.H.F. radar 
and microwave equipment and major receiving and 
transmitting radio stations 

Contract appointment for three years. Salary in 
the range £1290-£2338, according to experience 
Temporary variable allowance £210—£560 per annum 
Gratuity payable on satisfactory completion of 
contract. Free passages. Quarters, if available, at 
low rent. Generous home leave. Candidates, not 
over 45 years of age, must be Corporate or Graduate 
Members of the Institution of Electrical Engineers 
or possess a University Degree or Diploma giving 
exemption from the Institution's examination and 
have at least two years’ practical experience in 
Telecommunications. 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, giving age, qualifications and 
experience, quoting BCD 133/25/03 (B). 

E5472 





THURROCK URBAN DISTRICT 
COUNCIL 


ENGINEER AND SURVEYOR'S 
DEPARTMENT 


ENGINEERING ASSISTANT 


Thurrock Urban District Council (Engineer and 
Surveyor’s Department) require ENGINEERING 
ASSISTANT. Salary within A.P.T. I/U, ive., 
£575-£845 p.a. Candidates should have completed 
their Training in a Municipal or Civil Engineer’s 
Office and have had some subsequent experience 
Appointment pensionable Applications, stating 
age, qualifications and experience, and quoting three 
referees, to Clerk of the Council, Council Offices, 
Grays, by 28th April, 1959. Canvassing disqualifies 
Relationship with Members or Senior Officers of the 
Council must be disclosed. E5496 





EAST WORCESTERSHIRE 
WATERWORKS COMPANY 


ENGINEER-MANAGER 


Applications are invited for the appointment of 
ENGINEER-MANAGER Candidates must be 
fully and suitably qualified and with the necessary 
experience of waterworks practice and administra- 
tion, between the ages of about 45-50 years. 

The salary will be £2500 per annum, rising to £3000 
per annum. 

The successful candidate will be required to pass a 
medical examination and to join the Company’s 
superannuation scheme under the Worcestershire 
County Council. 

Applications, giving the names of three persons to 
whom reference may be made, should be addressed 
to A. M. Hardy, F.C.LS., Secretary, 2, Stourbridge 
Road, Bromsgrove, Worcestershire, to be received by 
20th April, 1959, and endorsed ** Engineer-Manager.” 

E5469 





COUNTY BOROUGH OF 
NEWPORT 


SENIOR ASSISTANT ENGINEER 


Applications are invited for the above appoint- 
ment on the permanent establishment of the Borough 
Engineer’s Department. The salary will be in 
accordance with A.P.T. IV—£1025-£1175 com- 
mencing within the Grade according to qualifica- 
tions and experience 

Housing accommodation will be 
necessary. 

Applicants must be Chartered Civil or Municipal 
Engineers, and applications with copies of three 
=— testimonials should reach me by the Sth May, 
1989 


provided if 


E. A. MIDDLE, 
: Borough Engineer and Surveyor. 
Civic Centre, 


Newport, Mon. E5497 


PUBLIC APPOINTMENTS 


NEWCASTLE REGIONAL 
HOSPITAL BOARD 


APPOINTMENTS 


Applications are invited for the following posts 
on the staff of the Regional Engineer : 
ASSISTANT ENGINEER—HEATING AND 

VENTILATING 

Salary scale : £730 by £25 (2) by £30 (2) by £35 (5) 
by £40 (1) to £1055 per annum. 

Applicants should have passed the appropriate 
sections of the Associate Membership Examination 
of the Institution of Mechanical Engineers or should 
be Associate Members of the Institution of Heating 
and Ventilating Engineers. 

ENGINEERING ASSISTANTS—HEATING AND 
VENTILATING 

Salary scale : Grade I, £680 by £25 (3) by £30 (1) 
by £35 (4) by £40 (2) to £1005 per annum: or 
Grade II, £545 by £20 (3) by £25 (4) by £30 (2) to 
£765 per annum. 

The point of entry being in accordance with age, 
experience and technical qualifications. Applicants 
should have served a recognised engineering appren- 
ticeship, having obtained a Higher National Certifi- 
cate in Mechanical Engineering for Grade I post or 
an Ordinary National Certificate in Mechanical 
Engineering for Grade II post, or have otherwise 
passed an examination approved by the Ministry of 
Health. 

The work is varied and interesting. It includes all 
types of central heating, hot water supply air con- 
ditioning plant, fully automatic sterilising equip- 
ment for Operating Theatres and more general 
sterilising equipment for Wards, Treatment Rooms 
and Clinics. 

Candidates should be expert draughtsmen with 
experience in design work, preparation of working 
drawings and_ specifications, including details of 
equipment. The candidate would be expected to 
prepare the whole of the engineering services for 
large building projects. 

Applications, stating age, qualifications, experience 
and present and previous appointments, together 
with the names and addresses of three referees 
(two technical), should be forwarded to the Secretary 
to the Board, Benfield Road, Newcastle upon Tyne, 6, 
within 14 days. E5507 





PORT OF BRISTOL AUTHORITY 
ENGINEERING ASSISTANT 


Applications invited for above post. Candidates 
should be capable of preparing schemes with mini- 
mum of supervision from initial survey through 
calculations and preparation of drawings to final 
contract documents. Experience in dock engineering 
useful but not essential. 

Salary: £1025 by £50 per annum to £1175. 
Commencing salary within this range will depend 
upon age, qualifications and experience. Medical 
examination and six months’ probationary period. 
Post pensionable (Local Government Superannuation 
Act, 1953). 

Applicants must disclose whether they are related 
to a member or senior officer of Bristol Corporation. 
Canvassing disqualifies. 

Applications, stating age, qualifications, experience, 

, and enclosing, if possible, copies of recent 
testimonials, in envelopes endorsed “ Engineering 
Assistant,”” to Engineer-in-Chief, Avonmouth Docks, 
Bristol, by Ist May. E5466 





PRISON COMMISSION 


(LONDON) 


ENGINEER 


ENGINEER, Mechanical and Electrical, for 
Prison Commission (London). Should be 25 or 
over and Corporate Member I.Mech.E. or LE.E. 
(candidates with Higher National Diploma in 
Mechanical or Electrical Engineering considered, 
provided Corporate Membership gained within two 
years). Experience of installation and maintenance 
of Heating, Ventilation, Steam Hot Water and 
Electrical Services of large buildings, including 
design of layouts necessary. Knowledge of estimat- 
ing, specifications and contract procedure essential. 

Salary : £805-£1260, depending on age, experi- 
ence, &c. Five-day week ; some travelling ; pos- 
sibility of pensionable post ; promotion prospects. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting C.244/9A. £5443 


















April 17, 1959 
PUBLIC APPOINTMENTS 


GREENWICH AND DEPTFORD 
HOSPITAL MANAGEMENT 
COMMITTEE 


SENIOR ENGINEER 





to be responsible, under 
the Superintendent Engineer, for the engineering 
services, mechanical and electrical, at St. Alfege’s 
Hospital, Greenwich, S.E.10. Good practical 
engineering training, sound knowledge of steam 
boiler plant operation and supervisory experience in 
hospitals essential. Unless eligible for promotion 
through Health Service experience, applicants should 
have passed an examination in engineering technology 
and hold M.T.C.A. Ist Class Certificate of Com- 
petency in Marine ———s or M.T.C.A. Certifi- 
cate of Service as Ist Class Engineer, or City and 
Guilds Full Technological Plant 
Engineering (‘st Class). 

Salary scale: £760-£910 per annum, including 
London Weighting. Whitley Council conditions of 
service. Superannuation scheme. 

Applications, stating age, qualifications and 
experience and naming three referees, to Group 
Secretary, G. and D. H.M.C. at Hospital by 
April. E5387 


GOVERN MENT | OF UGANDA 


FACTORIES INSPECTOR (ENGINEERING) 


FACTORIES INSPECTOR (ENGINEERING), 
preferably under 45, required to advise Chief Fac- 
tories Inspector on implementation of requirements 
of Factories Ordinance relating to pressure vessels 
and lifting equipment and their testing and examina- 
tion ; and to undertake an appreciable amount of 
such testing and examination. Candidates must 
possess A.M.I.Mech.E., M.1.Mar.E., or Degree in 
Mechanical Engineering, geth with iderable 
experience as engineer surveyor with Insurance 
Company or industrial undertaking. Experience of 
pressure vessels and competency in seeing that 
safety regulations are met for superintending instal- 
lation of boiler machinery also essential. Post 
permanent and pensionable or on contract/resettle- 
ment terms. Salary scale, £939 to £1863 inclusive. 
Where available, quarters provided at low rental. 
Free passages and medical attention. Outfit allow- 
ance. Tour of service 30-36 months. Generous 
home leave. Low income tax. 

Further particulars and a aioe = from the 


SENIOR ENGINEER, 


Certificate in 








ee of Recruitment, lonial London, 
S.W.1, quoting BCD.132/9/02. Clocing date for 
receipt of initial enquiries 15th May, 1959. E5448 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 


ATOMIC ENERGY SECTION 


APPOINTMENTS 


The British Shipbuilding Research Association has 
vacancies in its Atomic Energy Section for men 
aged about 25 with a good University Degree in 
Marine or Mechanical Engineering and with prac- 
tical training and experience. Research experience 
an advantage. The persons appointed will be required 
in the first instance to work in the Association’s 
team at the Atomic Energy Research Establishment, 
Harwell, studying the possible application of nuclear 
power to merchant ship propulsion. Experience of 
nuclear energy is not an essential qualification as 
training in this will be given. commencing 
salaries will depend upon age and qualifications and 
the appointments are subject to the Federated 
Superannuation System for Universities. 


Applications, with full particulars, should be 
addressed to: B.S.R.A., 5, Chesterfield Some, 
Curzon Street, London, W.1. 5453 





ST. WOOLOS HOSPITAL, 
NEWPORT 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required. Salary : 
£545 by £20 (1) by £25 (3) by £30 (1) to £670 per 
annum. Candidates should possess, or be studying 
for, the Ordinary National Certificate. Excellent 
experience. Superannuation scheme. 

Write, stating age and two referees, to T. A. Jones, 
Group Secretary, 64, Cardiff Road, Newport. 

E5509 






THE 


PUBLIC APPOINTMENTS 


SANDHILL PARK GROUP 
HOSPITAL MANAGEMENT 
COMMITTEE 


SENIOR ENGINEER 





SENIOR ENGINEER required as deputy to the 
Superintendent Engineer ; to be based at Sandhill 
Park Hospital. Salary scale (204-30 points) £730 
to £870 per annum. 

Applicants must have passed an examination in 
Engineering Technology and hold one of the follow- 
ing qualifications or an equivalent qualification 
approved by the Minister of Health or Secretary of 
State for Scotland : 

1. Ministry of Transport and Civil Aviation (Ex 
Board of Trade) First Class Certificate of Com- 
petency in Marine Engineering. 

Ministry of Transport an Civil A tama Certi- 
ficate of Service as First Class Engi 

3. City and Guilds Full Tochaslogical Certificate 
in Plant angineering (First Class). 

Applicants must also have completed an appren- 
ticeship in mechanical eee or otherwise 
acquired a thorough practical mechanical engineering 
training and have a sound knowledge of the prin- 
ciples and practice of the efficient operation of steam 
boiler plants and have a wide experience in a super- 
visory position of such types of mechanical and 
electrical engineering services as are found in hos- 
pitals and appropriate to the responsibility of the 
post. 

Some knowledge of building 
would be advantageous. 

Applications stating age, details of experience and 
qualifications and names and addresses of two 
referees, not later than 30th April, 1959, to the 
Group Secretary, Sandhill Park Hospital, Bishop's 
Lydeard, near Taunton. ESSI9 


se work 








BRITISH TRANSPORT DOCKS 


SOUTH WALES DOCKS 





TWO POSITIONS OF 
ENGINEERING ASSISTANT 





British Transport Docks invite applications for 
two positions of ENGINEERING ASSISTANT, 
South Wales Docks. Candidates should have had 
experience in the preparation of schemes and esti- 
mates for general civil engineering construction with 
some experience on works. 

The starting salary for one of the posts will be 
£833 p.a. and preference will be given to candidates 
who hold an Engineering Degree and/or are 
Graduates of the Institution of Civil Engineers. 

The commencing salary for the other post will be 
£943 p.a. and applicants should also have had experi- 
ence in the construction and maintenance of civil 
engineering works preferably with some knowledge 
of maritime structures; a knowledge of building 
construction will be an advantage. Corporate 
Membership of the Institution of Civil Engineers 
desirable and would attract, subject to experience, a 
higher salary range. 

Travel facilities, superannuation scheme, &e. 

Applications giving age, experience and qualifica- 
tions to the Chief Docks Manager, British Transport 
Docks. Pierhead Buildings, Cardiff, to arrive not 
later than 24th April, 1959. 100 





ENGINEER 


TENDERS 


MINISTRY OF TRANSPORT 
AND CIVIL AVIATION 


DARTFORD TUNNEL 





ESSEX APPROACH ROAD 

TENDERS are invited for the CONSTRUCTION 
of PART of the APPROACH ROAD to the tunnel. 
This involves : (1) the construction of approximately 

feet of reinforced concrete viaduct ; (2) piled 
foundations for the same by a nominated sub- 
contractor ; (3) precast prest k to the 
crossing over the railway ; (4) excavation and filling 
to formation level of new road ; (5) road foufidation 
and surfacing ; (6) various ancillary works. 

Tenderers may be asked to furnish details of 
comparable works they have carried out. 

Copies of the contract documents may be obtained 
from the Consulting Engineers, Messrs. MOTT, 
HAY & ANDERSON, 9, Iddesleigh House, Caxton 
Street, Westminster, London, S.W.1, on payment 
of a deposit of £50 by cheque made payable to the 
Minister of Transport and Civil Aviation. The 
deposit will be returned if a bona fide Tender is 
submitted and not subsequently withdrawn. 

Tenders should be sent by registered post, in 
envelopes clearly endorsed “ Tender for Essex 
Approach Road,” but not bearing any name or 
mark indicating the sender, addre: to the Assistant 
Secretary, Highways Management and Services 
Division, Ministry of Transport and Civil Aviation, 
21/37, Hereford Road, London, W.2, to arrive not 
later than 4 p.m. on Tuesday, the 16th June, 1959. 

The Minister does not bind himself to accept the 


lowest or any Tender 
H. GILLENDER, 


E5457 An Assistant Secretary 





BOROUGH OF FALMOUTH 


WATERWORKS CONTRACT NO. 14 


BOOSTER PUMPS—COLLEGE WORKS 


The Corporation invites TENDERS from Manu- 
facturers having experience in similar work for the 
MANUFACTURE, SUPPLY and ERECTION of 
3 (No.) ELECTRICALLY-DRIVEN LOW-LIFT 
CENTRIFUGAL PUMPS (30,000 g.p.h.) at the 
College Works, Penryn, together with Switchgear, 
Pipework, Automatic Control Equipment and 
Ancillary items. 

Copies of the general conditions of contract, 
specification and form of Tender may be obtained 
from the Engineers, Messrs. Rofe and Raffety, 9, 
Brewer’s Green, Buckingham Gate, London, S.W.1 
on payment of a deposit of Two Guineas ‘(cheque 
only), which will be returned on receipt of a bona 
fide Tender and the return of all documents supplied. 

Tenders on the form supplied, together with 
description of the plant offered, ntust be delivered to 
the undersi not later than 12 noon on Wednes- 
day, 13th May, 1959, endorsed ‘‘ Tender for Booster 
Pumps—Contract No. 14.” 

The Corporation does not bind itself to accept the 


lowest or any Tender. 
Ek. J. K. GIBBONS, 
Town Clerk 
Municipal Offices, 
Falmouth. 


17th April, 1959. ESS16 





LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER (Electrical) required on 
the staff of the Regional Engineer. 

Applicants should have passed the Institution 
Examination and be Graduate Members of the 
Institution of Electrical Engineers ; have experience 
in the preparation of specifications, drawings and 
estimates for distribution schemes, electrical instal- 
lations in hospitals and buildings and be able to take 
details of existing installations and have a good 
knowledge of modern installation practices. 

Salary scale: £730-£1055 per annum. Starting 
salary depending on age and previous relative 
practical experience. 

Applications, stating age. qualifications, experience, 
present and previous appointments, with names and 
addresses of three referees (two technical), to reach 
me at 55, Castle Street, Liverpool, 2, by 24th April, 


1959. 
VINCENT COLLINGE, 
E5391 Secretary to the Board. 























TORIES, LEATHERHEAD, SURREY, 


plant, 


duties and responsibilities. 


research experience ; 


be completed and returned by 4th May 


CENTRAL ELECTRICITY | 
GENERATING BOARD | 


ASSISTANT ENGINEERS and PHYSICISTS required at the RESEARCH LABORA- | 
to work on problems associated with ELECTRO- 

STATIC PRECIPITATORS and with HEAT EXCHANGERS for nuclear power stations. 
| In both cases much of the work will be of a fundamental nature, carried out on pilot-scale 
and importance will be attached to a sound basic knowledge. 


| Salaries will be on scales within the ranges £1195-£1775 p.a., or £570-£1300 p.a., according to 
Candidates for the higher grade vacancies should have an Honours Degree with previous 
for the other vacancies a pass Degree or H.N.C. would be acceptable. 


Application forms obtainable from Personne! Officer, 24-30, Holborn, London, E.C.1, should 
Please mark envelopes “* Confidential Ref. ENR/46A.” 


| 
| 


E5484 | 














INDIA SUPPLY MISSION 


The office of the India Supply Mission, 2536, 
Massachusetts Avenue, N.W., Washington, D.C., 
United States of America, invites TENDERS for 
the following 

(a) TENDER ENQUIRY No. SE.47. 

For the SUPPLY of 5 TONS MOBILE 
CRANES, mounted on pneumatic-tyred wheels, 
diesel engine driven, complete with hydraulic 
Controlled Steeri og; 

(b) TENDE R ENQ may SE.34. 

oe (number) each of 100 TON and 65 TON 

NDOOR ELECTRIC, OVERHEAD, 
TRAVELLING CRANE required for the 
Bhadra River Power Station in India. 

Specifications, &c., regarding the above enquiry 
can be obtained direct from the Co-ordination 
Branch, India Store Department, Government 
ae Bromyard Avenue, Acton, W.3, at 14s. 3d. 
per set for (a) and £1 15s. 9d. per set for (6). Tenders 
are to be returned direct to India Supply Mission, 
2536, Massachusetts Avenue, N.W. ashington, 
D.C., United States of America, so as to reach them 
yd 4th June, 1959, for (a) and Ist May, 1959, for 

). 

Specimen copy of the above specification can be 
seen at India Store Department, Government Build- 
ings, Bromyard Avenue, Acton, W.3, under reference 
§.4436/58/NSC/ENG.2. for (a) and $.4317/58/NSC 
ENG.2. for (b). E5459 





ROYAL BURGH OF INVERNESS 
NEW BRIDGE TO REPLACE 
SUSPENSION BRIDGE 





The Council of the Royal Burgh of Inverness 
invite TENDERS for the DEMOLITION OF A 
SUSPENSION BRIDGE over the River Ness and 
the CONSTRUCTION OF A THREE-SPAN PRE- 
STRESSED CONCRETE ROAD BRIDGE on the 
same site, together with certain road works, river- 
side wall remodelling and the removal! of a temporary 
timber bridge. 

A set of the Contract Drawings and Documents 
may be obtained from the Consulting Engineers, Sir 
M. MacDonald and Partners, 72, Victoria Street, 
London, S.W.1. Applications must be in writin 
and must be accompanied by a cheque for ei, 
— to the order of the Council of the R 

of Inverness, which is returnable to ae 
ten Ts. 

The Council do not bind themselves to accept the 
lowest or any Ten 

Tenders must be received by the undersigned not 
later than noon on Tuesday, 9th June, 1959. 

JAMES CAMERON, 
Town Clerk. 


E5487 


Town House, 
Inverness. 





135 
TENDERS 


MERE AND TISBURY RURAL 
DISTRICT COUNCIL 


COMPREHENSIVE SCHEME OF WATER 
SUPPLY—PART V: WITHIN TWENTY- 
ONE PARISHES OF THE DISTRICT 


The Council invite TENDERS from experienced 

Civil Engineering Contractors for the CONSTRUC- 
TION of TWO SMALL RESERVOIRS and the 
PROVISION and LAYING of approximately 
36 MILES OF WATER MAINS and BRANCHES 
as under : 

(1) 1000 yds. 6in. spun iron pipe. 

(2) 13,300 yds. 4in. spun iron pipe. 

(3) 31,100 yds. 3in. spun iron pipe. 

(4) 4900 yds. 6in, asbestos cement pressure pipe 

(5) 2200 yds. 4in. asbestos cement pressure pipe 

(6) 11,000 yds. 3in. asbestos cement pressure pipe 

(7) Teffont reservoir of 65,000 gallon capacity 

(8) Sutton Mandeville reservoir of 20,000 gallon 

capacity. 

(9) Valves, fittings and appurtenant works 

Contractors desirous of Tendering are requested 
to advise the Council’s Consulting Engineers, 
Messrs. T. WARD WHITFIELD £ SON, 54, 
Stallard Street, Trowbridge, Wilts., not later than 
30th April, 1959, after which they will receive full 
particulars. The applications must be accompanied 
by a deposit of five guineas, which will be returned 
after receipt of a bona fide Tender. 

Tenders in plain, sealed envelopes endorsed 
“ Tender for Waterworks,” must reach the under- 
signed by a date to be given by the Engineers. 

The Council do not bind themselves to accept the 


lowest or any Tender. 
M. BE. BARRETT, 
Clerk of the Council! 
Council Offices, 
Mere, 
Wilts. 


MADRAS PORT TRUST 


E5454 








The Chief Engineer, Madras Port be igs Madras, 
india, invites TENDERS for the follo 
(a) TENDER ENQUIRY No. 16/E. P /25483/59. 
For the SUPPLY of ONE MOTOR-DRIVEN 
CONNECTING ROD FINE BORING 
MACHINE. 


(b) TENDER ENQUIRY No. 16/E.P.3/24643/59. 
For the SUPPLY of CRANKSHAFT GRIND- 
ING MACHINE. 

(c) TENDER ENQUIRY No. 16/E.P.3/25484/59, 
For the SUPPLY of a CYLINDER REBORING 


MACHINE. 
(d) TENDER ENQUIRY No. 16/E.P.3/25482/59 
oe oye of ONE MOTOR-DRIVEN 
(e) TENDER ENQUIRY No. 16/E.P.3/24635/59. 
For the SUPPLY of a PLATE BENDING 
MACHINE 


Specifications, drawings, &c., relative to the above 
Tender enquiries can be obtained direct from_ the 
Deputy Chief Accounts Officer (Engineering), Chief 
Engineer's Office, Madras Port Trust, Madras—I, 
India, on payment of : (a) 4s. 6d. per Tender set ; 
(b) 3s. Tender set ; (c) 4s. 6d. per Tender set ; 
(d) 7s. 6d. per Tender set ; (e) 15s. per Tender set. 

Tenders are to be returned to the Chief Engineer 


(“C” Warehouse), Madras Port Trust, ras, 
India, so as to reach him by : (a) 8th June, 1959 ; 
(b) 19th May, 1959; (c) 25th May, 1959; (d) 


3rd June, 1959 ; (c) 15th May, 1959. 

Specimen copy of the above enquiries can be seen 
at India Store Department, Government Buildings, 
Bromyard Avenue, Acton, W.3, under the following 
references. 

(a) $.4440/58/NSC/ENG 

(b) S8.4439/58/NSC/ENG. 

(c) §.4442/58/NSC/ENG. 

(d) S.4441/58/NSC/ENG. 

(e) S$.4438/58/NSC/ENG. 


NRRRWK 


E5459 








EDUCATIONAL 


CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY 
MANRESA ROAD, LONDON, S.W.3 














DEPARTMENT OF MATHEMATICS 


The next SANDWICH COURSE in Applicable 
Mathematics (of four years’ duration) will begin in 
September, 1959. The course is recognised for the 
award of the Diploma in Technology. State Scholar- 
ships. Technical State Scholarships, and Local 
Education Authority awards may be held by students 
attending this course. 

Enquiries are invited from students and also from 
industrial organisations, schools and further educa- 
tion establishments which may wish to recommend 
students for the course. 

N. M. H. weyivcs 
M.A., F.R.S.E., 
Principal. 
E9915 £ 


TECHNICAL HOME STUDY 


COURSES 


For A.M.1I.Mech.E., 

A.M.1.Chem.E., A.M.LM.L., 

A.F.R.AeS., C. & G., &o. 
OVER 50 FIRST PLACES and more tiian 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home ve Courses in 
all branches of Engineering— Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks. 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHTS LANE, LONDON, w.8. 
Fit2 « 


Classified Advts. continued on page 136 









































EDUCATIONAL 


A.M.A.MECH.E., B.Sc. City and Guilds, & 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on request.._B.1L.E.T. (Dept. 22), 29, Wright's Lane 
London, W.4. Ell4 e 


AUTOMATION._AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual! enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.——Write (Dept. S.E.8), 
E.M.L. Institute School of Electronics, College House 
Kensington, London, W.8 Fi45 





ENGINEERS TRAIN FOR 
TECHNICAL TEACHING 
Technical Teaching offers excellent pros 
pects, good Salaries, and Security 
Applications are invited from 
ENGINEERS 
for 
TRAINING as FULL-TIME TEACHERS 
The next course of Training wil! begin in 
Seprember, 1959, and end in June, 1960 


Applicants should 
(1) Br between about 25 and about 45 years 
of 


(2) Have Industrial Experience 
(3) Possess one of the following 
Higher National Certificate 
Full Technological Certificate of the 
City and Guilds of London Institute 
Professiona! Qualifications or Degree 
Sub ial Grants lable free of Income 
Tax and normally Free Tuition, Board and 
Lodging. 
Write for details and an Application Form 
to one of these Colleges 
The Director (E 2/10), Bolton Training College 
Manchester Road, Bolton 
The Principal (E 2 10), Garnett College 
83, New Kent Road, London, S.E.1 
The Director (E 2 10) 
Huddersfield Training College 
Holly Bank Road 
Lindley, Huddersfield 


& 





(767) 
E5478 + 

















| stru ATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A CHIEF MECHANICAL ENGINEER is 
required by a leading and expanding Group in the 
North-East to take charge of the Engineering 
Division. Candidates should have experience in the 
maintenance and repair of building and civil engineer- 
ing equipment, ready-mixed concrete and sand and 
gravel plants. Qualifications are desirable, but not 
essential. Prospects are excellent, a car is provided 
and a pension scheme is in operation.—Applications, 
which will be treated in the strictest confidence, should 
be addressed to the General Manager, BOX No 
£5462, * The Engineer.” A 
A PLANT MANAGER required to take full charge 
of opening a new medium-size precision ball plant 
Very attractive salary and bonus.-—-Application, 
which will be treated in the strictest confidence, with 
full details of experience and qualifications, to BOX 
No. E5321, “ The Engineer.” A 








ASSISTANT TO SALES MANAGER 


An opportunity in Sales arises for a young 
man approximately 35 years of age who has 
first class commercial experience in Engineering 
Machine Tools to generally assist the Divisional 
Sales Manager in the preparation of sales corre- 
spondence and quotations 

A sound background in gearing is essential and 
a knowledge of gear cutting machine tools would 
be an advantage 

The successful applicant must have a good 
personality, be capable of meeting customers at 
all levels and must be prepared to reside in the 
North West of England 

A good salary will be paid and an excellent 
superannuation scheme is in Operation. 

Details including age and experience.—BOX 
No. E5505, ** The Engineer.’ 


A 





BIRLEC HEATING DIVISION SALES 
DEPARTMENT WANT FURNACE DESIGN 
ENGINEER. Duties include discussions with 
customer and liaison with Engineering Department 
Designers and Estimators, and preparation of 
Project and Tender Specifications H.N.C. or 
Engineering Degree standard.—-Apply to Personnel 
Manager (JMP), Birlec Lid., Tyburn Road, Bir- 
mingham, 24. E5476 a 
CADBURY BROTHERS LTD. have a vacancy for 
an ZLECTRICAL ENGINEER to take charge of 
electrical maintenance at their factory at Moreton, 
Wirral, Cheshire. Experience in High Tension 
Switchgear and Power Distribution is necessary and 
a knowledge of Electronic Principles would be an 
advantage.—Applications, giving full details of age. 
training, technical qualifications, experience and 
present salary should be sent to MOD/ES, Cadbury 
Bros., Ltd., Pasture Road, Moreton, _——. ‘ 
450 a 


CONSULTING ENGINEERS engaged on varied 
r.c. and steel structural works, genees civil engineer- 
ing work and foundation problems, require capable 
assistants for design and detailing. Five-day week 
and luncheon /ouchers Apply MAURICE 
NACHSHEN AWD PARTNERS, 58, Victoria 
Street, London, S.W.1. ESSO1 A 
DESIGN ENGINEERS AND SENIOR 
DRAUGHTSMEN required for North London 
firm of mechanical engineers. Experience in mech- 
anical handling and/or bottling plant an advantage 
Initial salary not less than £1000 p.a. for first-class 
men of initiative and responsibility Canteen 
facilities. Pension scheme. Apply with full par 
ticulars.--BOX No, E5468, “ The Engincer. A 


THE 
SITUATIONS VACANT 


CHIEF DRAUGHTSMAN WANTED for Crane 
Works manufacturing wide range of heavy Steel- 
works and Dockside Cranes ; good salary ; pension 
scheme. State age, experience and salary expected 

BOX No. E5451, “ The Engineer.” A 
DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay.—Apply 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks 
Tel.: Woolhampton 451 E1S2a 
DESIGN ENGINEERS with up to 9 years’ experi- 
ence wanted by Consulting Engineers for Heavy 
Reinforced Concrete work for Power Stations. 
Salaries in accordance with experience. Pension 
Scheme. Five-day week.—Apply SIR WILLAM 
HALCROW AND PARTNERS, Alliance House, 
Caxton Street, London, $.W.1. Tel.: Abbey 4061 
ES455 a 
DESIGNER-DRAUGHTSMAN, experienced in 
Heavy Oil Engines, Marine experience an advantage 
Qualifications : H.N.C. and practical background 
Age group 25-30 years, required by small firm 
building Marine Oi) Engines, in powers up to 
1600 H.P. Salary £800 to £950, according to 
qualifications. Non-contributory pension scheme, 
house available for married man.—Apply, with full 
particulars, to THE NEWBURY DIESEL CO., 
LIMITED, NEWBURY, Berks E5402 a 
DESIGNER DRAUGHTSMAN (MECHAN- 
ICAL) required for Research and Development 
Team engaged on interesting development work in 
connection with special structures and diesel and 
steam operated plant. Minimum qualifications 
H._N.C Age group 24-30 years. The appointment 
is permanent and progressive in an expanding organi- 
sation. Contributory Pension Scheme and good 
canteen facilities. Holiday arrangements respected 
Salary in accordance with age, qualifications and 
experience. The works are situated 15 (fifteen) 
minutes "bus journey from the centre of Ipswich. 
Applications to the Personnel Officer, THE 
BRITISH STEEL PILING COMPANY, LTD., 
Claydon, Suffolk E5477 a 


DESIGNERS DRAUGHTSMEN. — Consult- 
ing engineers handling a wide variety of design 
projects have vacancies for all grades up to 
Degree standard, in the following fields 
Mechanical Engineering 

Nuclear Engineering 

Electrical Engineering 

Chemical and Plant 

scheme and three weeks’ annual 
holiday after qualifying periods.—NORRIS 
BROTHERS, LIMITED, 62, Church Road, 
Burgess Hill, Sussex 


Pension 


E5377 a 





DESIGN ENGINEER 


required for the investigation, carrying-out of 
preliminary trials, and the setting-up of produc- 
tion of Mineral Insulated Cables. 
Applicant should have both theoretical and 
practical experience ; age 28 to 40 years old. 
Apply : 
The Manager, 
GLYNWED PLANT, LTD., 
Bilston, Staffs. 


E5474 a 





DEVELOPMENT DIVISION is expanding its 
department handling all types of tyres. Keen men 
with engineering or technical training or experience 
are required. Tyre experience is not necessary, since 
the work covers tyre materials, design, manufacture, 
costing, production. and use, and offers the oppor- 
tunity quickly to obtain a broad technical experience, 
with prospects of promotion.—Please write, giving 
brief details and commencing salary expected, to 
Personnel Manager (quoting reference J.M.169), 
DUNLOP RESEARCH CENTRE, Erdington, 
Birmingham, 24. E5438 A 





SENIOR DRAUGHTSMEN 
and 
ELECTRICAL ENGINEERS 
are required by 
THE BELMOS COMPANY, LTD. 


at their Belishill, Blantyre and Bothwell factories, 
with the minimum qualification of H.N.C. or 
equal, and age over 25 years, for work on motor 
control gear and small mechanisms. Applicants 
should have experience in one of the following 
fields 

Sheet metal work. 

General mechanical! design 

Electrical layout. 

Development design 

Jig and Too! design. 

Circuit design. 

Salary in accordance with experience ; five- 

day week.—Applications to The Belmos Com- 
pany, Ltd., Bellshill, quoting ref. JM/78. 


ES417 a 


ENGINEER REQUIRED by the Atomic Weapons 
Research Establishment, Aldermaston, Berks, to be 
responsible to a Senior Engineer for the engineering 
designs of a wide variety of mechanical, chemical and 
air-conditioning plant for conventional, radioactive 
and toxic buildings 

A recognised engineering apprenticeship and Cor- 
porate Membership of a Senior Engineering Institu- 
tion or equivalent qualifications required. 

Experience in some of the following would be an 
advantage :—Mechanical services ; air conditioning 
and ventilation ; chemical plant design from flow 
sheet stage ; pressure vessels ; estimating and the 
preparation of schemes and design studies. 

Salary : £845 (at age 25) to £1150 (at age 34 or 
over) to £1315. 

Contributory superannuation scheme. A house or 
alternatively, substantial assistance with house pur- 
chase, will become available for married officers living 
beyond daily travelling distance. 

Postcards for application forms to 
Recruitment Officer at above address 
ref. 2221/25. 


the Semor 
Please quote 
E5442 a 


ENGINEER 
SITUATIONS VACANT 


ENGINEERING SUPERVISOR required by fine 
chemical manufacturers in south Birmingham, to 
take charge of a general fitting shop of 35-40 men 
engaged on a wide variety of repair, maintenance and 
plant installation work. This is a senior staff appoint- 
ment and applicants should be aged between 35 and 
45 years, with wide practical experience and accus- 
tomed to handling men. The appointment is per- 
manent and offers excellent working conditions in 
pleasant surroundings, superannuation scheme, 
canteen facilities, &c., and assistance with housing. 
Salary will be in accordance with qualifications and 
experience.—Apply in writing, giving details of expe- 
rience, &c., to Chief Engineer, JOHN AND E. 
STURGE, LTD., Lifford Chemical Works, Birming- 
ham, 30. E5458 a 


ENGINEERING STAFF 


required by the United Kingdom Atomic Energy 
Authority in the Research and Development 
Laboratories, at Capenhurst, Chester, to fill the 
following posts : 
(a) SENIOR DESIGN ENGINEER (ref. 
3004/J1)—to take charge of an office respon- 
sible for design of experimental chemical 
engineering plant and equipment ; mech- 
anical pumps and other components : com- 
pressors and heat exchangers ; and of large- 
scale rigs for test purposes which are fre- 
quently operated under unusual! conditions 

A sound theoretical background and expe- 
rience in the control of a design team on 
experimental work is required, together with 
some knowledge of liquid metal technology, 
chemical engineering, and high vacuum work. 

Salary between £1855 and £2155, according to 
qualifications and experience 
(b) CONSTRUCTION ENGINEER (ref 
3005/J1)—to be responsible for a team con- 
Structing test rigs and pilot scale plant from 
specifications and flow sheets, to meet fixed 
programme completion dates The work 
covers an unusually wide range of chemical, 
mechanical, high-pressure and vacuum plant 

Experience in the control of labour is 
essential. whilst some knowledge of estima- 
tion and job costing would be an 
advantage. 

OPERATING ENGINEER (ref. 3006/J1) 

to lead a team of professional and supporting 
staff operating a wide range of experimental 
rigs on problems associated with gaseous 
diffusion plant and various reactor projects. 

Experience in the control of experimental 
plant and labour is essential 

Salary between £1345 and £1800 according 
to qualifications and experience 

(d) ASSISTANT ENGINEER (ref. 3007/J1) 

to be engaged on work associated with the 
construction and operation of test rigs and 
prototype plant connected with various 
Authority reactor and process plant projects, 
and on the development of components and 
engineering techniques in the fields of bear- 
ings, seals and compressors. 

Some experience in the fields mentioned is 
desirable. 
ASSISTANT INSTRUMENTS'_ ENGI- 
NEER/PHYSICIST (ref. 3008/J1)—to join 
a section concerned with instrumentation 
studies in connection with nuclear reactors 
and associated large-scale chemical pro- 
cesses ; studying new processes ; and recom- 
mending instrumentation and data handling 
systems. 

Some experience in process instrumenta- 
tion or instrument development is essential, 
and a knowledge of electronic practice, com- 
mercially available instruments, and data 
handling systems would be an advantage 

Salary between £845 (at age 25) and £1315. 

A recognised engineering apprenticeship and 
Corporate Membership of a Senior Engineering 
Institution, or equivalent, are essential for posts 
(a) to (d), whilst for post (e) applicants must have 
similar qualifications or possess an Honours 
Degree, or equivalent, in Physics. 

Contributory superannuation 
scheme. 

Send postcard for application form, quoting 
appropriate reference, to Recruitment Officer, 
U.K 1.G.H.Q., Risley, Warrington, 


27th April, 1959 


Staff housing 


Lancashire. 
Closing date : 


3ist March, 1959. E5439 a 





ENGINEERS FOR MIDDLE EAST 


QUALIFIED ENGINEERS with 10 years 
experience design and construction pipeline, 
pump stations and tank farms, for Middle 
East. 


QUALIFIED HYDRAULIC 
with 5S years’ experience design 
system, for Middle East 


ENGINEERS 
pipeline 


MECHANICAL ENGINEERS with exten- 

sive experience pipeline, pump stations and 

tank farms construction, for Middle East. 

Submit curriculum vitae stating whether for 
(a), (b) or (c) to BOX No. 2473, c/o Charles 
Barker and Sons, Ltd Gateway House 
London, E.C.4, 


E5498 a 
EXCELLENT OPPORTUNITY EXISTS for 
WORKS TRAINED ENGINEER having sound 
technical qualifications. Age 28-35 years, of good 
appearance, pleasant personality. Duties initially 
selling machinery to Mining Companies, National 
Coal Board and Quarries. Remuneration salary or 
salary and commission, car provided, ultimate objec- 
tive sales control and Board within ten years. Con- 
tributory Pension Scheme.—Write full particulars 
experience to Managing Director, PEGSON, LTD 
Coalville, Leicestershire E5452 a 
JUNIOR SALES ENGINEER required by 
Yorkshire manufacturer of heavy industrial gears. 
Must be technically trained at least up to H.N.C. 
standard. Excellent opportunity for a man with 
drive, initiative and the right experience. Write, 
with full details of past career and required salary.— 
BOX No. E5427, “ The Engineer.” 4 


April 17, 1959 
SITUATIONS VACANT 


ESTIMATOR required for interesting work in 
connection with steel structures, hoisting machinery 
(steam, diesel and electric) and contractors’ plant 
Previous experience in estimating for general engineer- 
ing essential. Preference given to applicant with 
some previous drawing-office and works training 
Candidates should have O.N.C. qualification. Age 
25-30. Contributory pension scheme, canteen 
facilities and convenient transport.—Apply in writing, 
giving full particulars of age, experience, qualification 
and salary required, to The Personne! Officer, THE 
BRITISH STEEL PILING CO., LTD., Claydon, 
Suffolk E5334 a 


FYLDE WATER BOARD 


(a) ASSISTANT ENGINEER-—Salary 
A.P.T. IV (£1025~-£1175). 

Applicants must be Corporate Members of the 
Institution of Civil Engineers, and whilst water 
works experience is desirable it is not essential 
(b) ASSISTANT ENGINEER—Salary Scale 
A.P.T. 1V (£1025—£1175). 

Applicants must be Corporate Members of 
either the Institutions of Structural or Civil 
Engineers. A sound knowledge and experience 
of modern methods of design and construction 
of reinforced concrete or steel structures is 
essential 
(c) DRAUGHTSMAN-~—Salary 
(£575-£725). 

Applicants must be neat and expeditious 
draughtsmen with an aptitude for architectural 
or civil engineering work. Some experience of 
building construction and chain surveying and 
levelling will be an advantage. 

(d) DRAUGHTSMAN’/WOMAN-Salary scale 
Miscellaneous Div. IV (£565—£625) 

Applicants must be neat and expeditious 
draughtsmen preferably experienced in the trac- 
ing of Ordnance Plans and General Civil Engin- 
eering drawings. 

The Board has an extensive capital works pro- 
gramme in hand amounting to over £2,500,000 
during the next five years. Successful applicants 
will, therefore, have ample opportunities for an 
interesting career. The Board at present supply 
an area of 210 square miles and a population of 
290,000 In 1960 several adjoining water 
Authorities are to amalgamate with the Board, 
increasing the population to nearly 500,000. 

In respect of appointments (a) and (b), appli 
cation forms and further details of work in hand 
may be obtained from Frank Law, B.Sc.Tech., 
M.1.C.E.. Engineer to the Board at the address 
below 

Applications for posts (c) and (d) should be by 
letter to the Engineer, and should be accom 
panied by small samples of the applicant’s 
draughtsmanship, together with COPIES of 
two testimonials, and details of education, qual: 
fications, experience and age 

Last date for applications—Monday, | 1th May, 
959. 


Scale 


A.P.T. I 


scale 


1 
The appointments will be subject to the pro- 
visions of the Logal Government Superannuation 
Acts, and Regulations thereunder, and successful 
applicants will be required to pass a medical 
examination. 
Head Office, 
Sefton Street, 
Blackpool. 
April, 1959. 
E5470 a 


MECHANICAL AND ELECTRICAL ENGI- 
NEER required by London consultants. Work 
covers layout of wide variety of industrial plants and 
design process services and mechanical handling 
General engineering experience particularly as to 
application of services to plant operation essential, 
but not specialisation such as workshop management 
and production. Post is as a Senior Engineer with 
good prospects, and salary will be assessed in relation 
to experience. Vacancy is not a temporary one and 
within a reasonable age carries staff pensions ‘ 
No. E5461, ** The Engineer.” A 


MECHANICAL ENGINEER 


COURTAULDS, LIMITED, Chemicals Divi- 
sion, requires a Graduate (or qualified) MECH- 
ANICAL ENGINEER for its large chemical 
manufacturing plant near Manchester In 
addition to the day to day manufacture of heavy 
chemicals (which offers a great variety of work) 
there is also scope for investigational and 
development work on the design of new plant 
and on the maintenance side of works engineer- 
ing. In short, the work combines traditional 
workshop practice with an original approach to 
new problems and requires an absence of pro- 
fessional prejudice. It also provides oppor- 
tunities for a man to follow his own work 
through to the final fruition of commissioning 
and operation. Previous industrial experience is 
desirable but a new graduate would be con- 
sidered if he has had practical vacation experi- 
ence. The post is pensionable and the occupant 
will be eligible for the Company's Co-partnership 
Scheme. 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds, Ltd., 16, St. Martin’s-le-Grand, 
London, E.C.1, quoting reference number H.13. 


E5480 a 


REQUIRED BY A LARGE GROUP OF 
COMPANIES situated on the South Coast. 
DRAUGHTSMAN, experienced in general civil 
engineering and pipe work for fuel oil installations. 
Write, giving full details of age, experience, salary 
required, &c.—Contributory pension scheme in 
operation.—BOX No. E2358, ** The Engineer.” a 


SALES ENGINEER, experienced in materials 
handling equipment, required by large progressive 
company in the Reading area, to expand the sales of 
automatic mechanical handling plant. All replies 
will be treated in the strictest confidence and appli- 
cants should give full details of sales and engineering 
experience, together with salary anticipated.—BOX 
No. E5465, ** The Engineer.” A 
SENIOR DRAUGHTSMAN DESIGNER «re- 
quired to assist in Ship Propulsion Design and 
Drawing-Office work, with a view to eventually 
taking charge of this function. Attractive salary. 
Pension scheme.—Apply in writing to the Managing 
Director, BRUNTONS (SUDBURY 1919) 
LIMITED, Sudbury, Suffolk. E5393 a 











April 17, 1959 
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SALES ENGINEER. We seek a Technica! Repre- 
sentative for N.E. Midlands, based Nottingham area 
around 27-30, not necessarily with previous sales 
knowledge but possessing education, engineering 
experience, alertness, persistence, and integrity which 
will be well rewarded by good basic salary, com- 
mission, car, expenses, pension by progressive 
engineering company. Full career details, please, in 
confidence. —-_MARKLAND SCOWCROFT LTD 

2362 


Bromley Cross, Near Bolton FE rN 





SALES ENGINEER 
MANCHESTER AREA 
DAVID BROWN INDUSTRIES, LIMITED 
MACHINE TOOL AND 
TOOL DIVISIONS 
A vacancy arises for a SALES ENGINEER 
to represent the Machine Too! and Tool Divi- 
sions in the Manchester Area 
Previous engineering sales and _ technical 
experience is essential, preferably on Gear Cut- 
ting and Gear Production Tools 
Good salary. Three weeks’ Annual Holiday 
Good Superannuation Scheme. Free Life 
Assurance. Company car provided 
Applications giving full details of education, 
experience and an indication of the salary 
expected should be addressed in confidence to 
The Chief Personnel Superintendent, 
DAVID BROWN INDUSTRIES, LTD., 
Park Works 
Huddersfield. 


E5504 a 








SENIOR APPLICATIONS ENGINEER ‘te- 
quired by rapidly growing London Lubrication 
Equipment Company. Post involves laying out and 
advising engineering of centralised lubrication 
schemes and may lead to Executive position. Good 
engineering background, keenness and capacity for 
hard work essential. Knowledge of steel works, 
German and lubrication an advantage. Reply in 
contidence to Managing Director, stating experience, 
age and salary required.—BOX No. E5394, “ The 
Engineer.” A 


SENIOR DESIGN DRAUGHTSMAN required 


for interesting work on mechanical engineering 


projects. Knowledge of hydraulics an advantage 
CHAMBERLAIN INDUSTRIES, LTD., _ Staffa 
Road, Leyton, E.10 (LEY 3678) E5499 a 


SENIOR DESIGN ENGINEER required tor 
development and production design of high-speed 
centrifugal equipment. Good Degree or equivalent 
qualification. Experience of high-speed machinery 
desirable. Age 28-36. A practical and enthusiastic 
attitude to commercial engineering essential.— Write, 
in confidence, giving full details, to The Managing 
Director, SHARPLES CENTRIFUGES, LIMITED, 
Tower Works, Doman Road, Camberley, Surrey. 

E5385 a 


SENIOR DRAUGHTSMEN REQUIRED by 
a large engineering company in Central London, 
for work on chemical plant services. Applicants must 
have had several years’ experience on instrumenta- 
tion design, e.g. flow pressure and temperature 
controls of pneumatic and electrical operation and 
be able to work with the minimum of supervision 
High commencing salaries and good working con- 
ditions, staff pension scheme in operation, holiday 
arrangements honoured. Please write, giving past 


experience and qualifications. BOX No. E5506, 
** The Engineer.” A 
SENIOR STRUCTURAL STEELWORK 


DESIGNER/DRAUGHTSMAN (TWO), with 
several years’ varied experience, age 30-40, one of 
above with Estimating Office experience.—Write to 
THE SECRETARY, Richards Structural Steel 
Company, Ltd., Phoenix Iron Works, Leicester 
F2363 A 
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TECHNICAL AUTHOR 


A vacancy exists in the Publicity Department 
for a qualified Electrical Engineer with the 
ability to write clear and concise descriptive sales 
literature. 

Please write in the first instance, stating expe- 
rience, to ref. JM/79. 

THE BELMOS COMPANY, LIMITED, 

BELLSHILL, LANARKSHIRE. 


ES416 A 


TECHNICAL EDITOR REQUIRED by rapidly 
expanding organisation in the East Midlands. This 
appointment carries an excellent starting salary and 
offers considerable scope for development to a man 
with ability, energy and a wide knowledge of produc- 
tion and mechanical engineering. Excellent super- 
annuation scheme and pleasant et 9 
Send details of career and present salary.—BOX No. 
E5446, “‘ The Engineer.” A 


TRANSLATORS REQUIRED for translation of 
technical periodicals, books, &c., from and into 
Russian. Sound knowledge of mechanical or 
production engineering essential. These are key 
positions in a rapidly expanding organisation in the 
East Midlands, with excellent prospects of advance- 
ment, working conditions and superannuation 
scheme.—Send full details to the Secretary, PRO- 
DUCTION ENGINEERING RESEARCH ASSO- 
CIATION, Melton Mowbray, Leics. E5445 a 


UNILEVER invite applications for the appointment 
of an ASSISTANT ENGINEER to the Mechanical 
Engineering Department of their London Office. 
Applicants should be qualified and have had sub- 
stantial experience in steam generation and utilisation 
with a good knowledge of combustion and water 
treatment ; further experience in heating and ventila- 
tion would be an advantage.—Written applications, 
with full particulars of qualifications, training and 
experience, to be addressed to : Personnel Division 
(GOS/408), Unilever, Limited, Unilever House, 
Blackfriars, London, E.C.4. ESS10 a 


WE WISH TO ENGAGE PETROLEUM 
ENGINEERS with good Refining experience and 
fully qualified in Process Design.—Please contact 
Personnel Manager, HEAD WRIGHTSON PRO- 
CESSES, LTD., 16-26, Baltic Street, London, E.C.1 
(Phone : CLE 1299). E5479 a 


UNILEVER, LIMITED, have a vacancy at a senior 
level for a REFRIGERATION ENGINEER at their 
London Office. Applications are invited from quali- 
fied Engineers who have experience with the planning, 
installation and maintenance of cold stores, refrigera- 
tion equipment and refrigerated transport. Addi- 
tional experience in food processing equipment 
would be an advantage.—Full details of training, 
qualifications and experience should be addressed to : 
Personnel Division (GOS/407), Unilever, Limited, 
Unilever House, Blackfriars, London, E.C.4. was 
ESS N 


WORKS MANAGER 


Our production resources, mainly devoted to 
electrical machines and control gear, 
co-ordinating to meet real challenge of an 
expanding programme. We're a_ progressive 
Northern company of medium size with an 
enthusiastic team of other executives. 


Can you convince us, by your record of prac- 
tical achievement to date, that productivity will 
eclipse problems under your leadership ? This 
job demands the vigorous approach of an “ under 
45” who can co-operate as ably as he controls. 


Salary and benefits will reward success pro- 
gressively. Qualified managers are invited to 
apply, indicating salary bracket, in knowledge 
that letters will enjoy extreme confidence. 

BOX No. E5464, ** The Engineer.” A 











BOOKS and PUBLICATIONS 











JUST PUBLISHED — 
* A complete library in two volumes...” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of the Editor of ** The Engineer *’ 


1959 Edition price 82/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 


Telephone : CENtral 6565 


ENGINEER 
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PRESSED STEEL COMPANY LIMITED 
Railway Carriage & Wagon Division 
PAISLEY, SCOTLAND 


have some additional appointments for 


SENIOR DESIGN 
ENGINEERS 


for work on 


RAILWAY ROLLING STOCK, INCLUD- 
ING DIESEL AND ELECTRIC MULTI- 
PLE UNITS 


The work involved includes structural 
design, engine and equipment layout, interior 
trim and styling, and offers considerable 
scope for advancement. Salary according to 
age, experience and qualifications. First- 
class conditions of employment, including 
Contributory Pension Scheme, &c.—Appli- 
cations to Personnel Manager. 


FS374 A 
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Sa 


SHELL CHEMICAL 
COMPANY LIMITED 


require a 


SOLIDS HANDLING ENGINEER 


for their 
LONDON OFFICE 


Candidates should be up to 40 years of age 
with a Degree in Mechanical Engineering 
and/or the equivalent professional! qualifi- 
cation. At least 10 years’ experience in the 
process industries and especially in solids 
handling is necessary, preferably including 
the handling of ore, powder and granules, 
with a knowledge of their transportation, 
storage, size reduction and blending, as wel! 
as drying, colouring and extrusion. 
Salary according to qualifications and ex- 
perience. Attractive pension scheme 
eee Es with vy Nene to : 
» ical Company, Limited, 
Staff M4, 
Clements House, 
14/18, Gresham Street, 


London, E.C.2. E5373 a 











CONSTRUCTORS JOHN BROWN LIMITED 


require immediately 
for service in Middle East 


PIPING DRAUGHTSMEN 


Candidates are required to have a know- 
ledge of plant lay-outs, piping designs, and 
arrangements, material take-offs, &c., for 
the oil and allied industries. 

A minimum of 5 years’ Drawing Office 
experience and a knowledge of A.P.L/ 
A.S.M.E. codes is required. H.N.C, and 
some site experience are desirable but not 
essential. 


ipply to 
The Personne! Manager, 
CONSTRUCTORS JOHN BROWN, LTD., 
C.J.B. House, Eastbourne Terrace, 
Paddington, London, W.2. 
Please Quote Ref G. 6224 
ES471 A 











TORSIONAL VIBRATION 
ENGINEER 


A well-known firm of engineers 
in London, having an outstanding 
reputation in its field, requires the 
services of a specialist on torsional 
vibration. This appointment, 
which is pensionable, is one of 
responsibility calling for a man of 
proved ability and mature experi- 
ence. Applications, which will be 
treated in the strictest confidence, 
are invited from men with a good 
degree or its equivalent and at least 
five years’ specialised experience of 
torsional vibration work, preferably 
following a period of some practical 
engineering.—Applications should 
be addressed to BOX No. E5379, 
The Engineer.” 











~ 


a” 


ILKINSON 
SWORD 


RESEARCH GROUP 


Vacancies exist for Graduates in Chemistry, Physics, Metallurgy or 
Mechanical Engineering in an expanding Research Group. Wide 
interests include cutting edges, combustion problems and tempera- 


ture sensing. 


Outstanding opportunities for 
original work. 


Graduates keen to undertake 


Applications should contain detailed career 


summary, age, qualifications and salary required. 
Research and Development Manager, WILKINSON SWORD 
LIMITED, Poyle Mill Works, Colnbrook, Bucks. 


E5488 a 











ENGLISH ELECTRIC 


Whetstone, Near Leicester 


wish to engage a 


PROJECTS 


for the Works Engineer's office 


ENGINEER 


He will be responsible for factory and laboratory alterations and 


extensions in an establishment largely engaged on prototype manufacture and development in 
relation to Industrial Gas Turbines and Atomic Power Projects 


Applicants in the 30-40 age group, should be of at least H.N.C. level in Mechanical Engineering 
have served a recognised apprenticeship, and have at least three vears’ experience on work of a 


similar nature to that described above 


Please write, giving details of qualifications and experience, to Dept. C.P.S.. Marcon: House 
$36/7, Strand, London, W_C.2, quoting reference E 1917G 


ES495 a 





Classified Advts. continued on page 138 
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SITUATIONS VACANT 


rHE 
SITUATIONS VACANT 


ENGINEER 


SITUATIONS VACANT 





TECHNICAL 
MANAGER 


TECHNICAL MANAGER required for 
Division of a large Public Company, engaged 
in the light and d heavy ing 
industry, to responsible for all Engineer- 
ing, including ign and Development, and 
to represent fhe Division in the technical 
fheld. ; 

Candidates|ishould have considerable ex- 
perience of ign and manufacture in the 
Railway Rolls Stock Industry in a Senior 
Executive cap@city, coupled with substantial 
engineering qnalifications 

The appoigtment, which is a senior one, 
arises from c@ntinued expansion of the Com- 

y and offers considerable opportunities 

emuneration will be commensurate with 

the scope of tie ition, governed by experi- 
ence and qudjiicetions. 

Applications, with full details of curri- 
culum vitae and salaries earned will be 
studied at Board level and may be made in 
strict confi be to Box No. 2448, c/o Charles 
Barker and /Sons, Litd., Gateway House, 








NORTH BRITISH RUBBER 
AND 
U.S. RUBBER OF AMERICA 


continuing the expansion of their production 
facilities at Castle Mills, Edinburgh, require 
a qualified Engineer for the Industrial En- 
gineering Division. Candidates, aged 27-40 
should have good design experience, partic- 
ularly with reference to figs, tools and 
mechanisms, and must have the initiative and 
energy to follow through to a successful 
conclusion the transformation of basic ideas 
into improved production facilities. A flair 
for this kind of work is more important than 
technical qualifications but a Deg _or 
Corporate Membership of an Engineering 
Institution would be an advantage. An at- 
tractive salary will be offered to the successful 
candidate, and Company benefit s include a 
contributory superannuation scheme and free 
Life Assurance. The Company are also pre- 


pared to assist with removal expenses. 


Applications, marked E, giving full details of 
qualifications, experience and age, should be 
addressed to Industrial Relations Division, 
The North British Rubber Co., Ltd., P.O. 
Box 47, Castle Mills, Edinburgh, 3. E5503 


ENGLISH ELECTRIC RUGBY 


STEAM TURBINE 
DIVISION 


EXPERIENCED DESIGN DRAUGHTS- 
MEN are required to fill the following 
vacancies : 
(a) Design of large steam turbines for 
power generation. Age 30-40, with at 
least ten years’ mechanical D.O 
experience. Full apprenticeship and 
H.N.C. 
Power station layout draughtsmen 
Must be experienced in piping runs 
design of foundations and layout of 
generating plant 
‘c) Condenser design draughtsmen with 
experience of condenser and feed 
heating design. 


These are senior vacancies, offering good 
prospects of advancement to design depart- 
ments, for men who are fully qualified and 
experienced. Please write, giving full details, 
to Dept. C.P.S., Marconi House, 336/7 
Strand, London, W.C.2, quoting reference 


E 1199R. 
E5494 a 


April 17, 1959 
SITUATIONS VACANT 


rs, 


SHELL CHEMICAL 
COMPANY LIMITED 


require a 


SENIOR 
UTILITIES ENGINEER 


for their 


LONDON OFFICE 


Candidates should be aged 35-45 years with 
A.M...Mech.E. or A.M.LE.E. Experience 
in power house operation, water pumping 
scheme and general utilities is necessary. 
Experience in mechanical handling an advan- 
tage. Salary according to qualifications and 
experience. Attractive pension scheme. 
Applications with full details to : 

Shell Chemical Company, Limited, 


London, E.44 
E5444 a 























MECHANICAL ENGINEERS 


Qualified Mechanical Engineers of around 30 years of age are 
required for vacancies in a Research and Development Unit near 
London Airport, concerned with small mechanisms and top 
quality domestic cutting implements. Applicants holding a 
Degree or H.N.C. or qualified Draughtsmen, should apply if they 
can justify a salary in excess of £1000 per annum and make 
important contributions to original design and development work. 


-BOX ‘No. E5489, ** The Engineer.” 





BRITISH OXYGEN ENGINEERING LTD. 


invite applications for 


DEVELOPMENT ENGINEERS 


’ 
to join a team engaged in development work on Plants operating at Low Temperature 


This new field of endeavour offers considerable scope to engineers with a good Degree or equi- 
valent and who have experience in the design of various types of compressors, heat exchangers 
and pressure vessels 


The Company offers excellent conditions of service and pursues a progressive salary policy 
Assistance with housing may also be given 


Applications in writing, giving age, qualifications experience and present salary, should be 


addressed to 
Employment Officer (E/G.4540), 
British Oxygen Engineering, Ltd., 
Angel Road, Edmonton, N.18. 
ESSOR A 





INDUSTRIAL 
DIVISION 


Hawker Siddeley 


The General Engineering Division of 
Brush Electrical Engineering Company Limited, Loughborough, 
which is responsible for the design and layout of complete steam and diesel power stations, factory 
electrification projects and the application of electrical energy to industrial uses generally, wishes to 
recruit staff in accordance with details given below. The work is interesting and varied and offers 
unique oppartunities for the exercise of initiative and engineering ability. 


JUNIOR ENGINEERS (1 Electrical and | Mechanical) 

Recogniseti Apprenticeship and Graduateship of the appropriate Institution. For the Electrical 
Post applicafits should have had three years’ general experience in electrical engineering and be able 
to prepare §chematic diagrams, electrical layouts, cable schedules and lighting schemes from 
written specifications. For the Mechanical Post applicants should have had at least three years 
experience ig the design of steam power station equipment, including steam and cooling water 
piping systems. For both posts drawing office experience will be an advantage. 


DRAUGHTSMEN (1 Mechanical and | Electrical) 
Recognised Apprenticeship and possession of an appropriate Ordinary or Higher National 
Certificate. For Electrical Posts, applicants should have had three years’ experience in the pre- 
paration of schematic diagrams, layouts of electrical equipment and detailing cable schedules. 
For Mechanical Posts applicants should have had three years’ experience in the layout of steam 
turbine and boiler plant, including associated pipework. Good salaries will be offered and there is 
an attractive pension scheme : q 
Applications, which will be treated in the strictest confidence, should give brief personal details, 
particulars of training and previous experience, and be addressed to the 
Chief Personne! Officer, 
Brush Electrical Engineering Company Limited, 


Loughborough, Leics., quoting reference R 5066. E5467 «a 














ATOMIC ENERGY AUTHORITY 
WINFRITH 


A PROFESSIONAL ENGINEER 


is required to assist the Reactor Maintenance Engineer in the prevention, analysis and rectification 
of electronic instrument failures, and to assume general! responsibility for training reactor main- 


tenance personne! 
Applicants should be Corporate Members of a Senior Engineering Institution, or have equi- 
valent qualifications, preferably in the electronic or light electrical fields. Possession of a Degree 


in this field would be an advantage. The main requirement is the ability to establish cause from 


effects and generally diagnose and critically analyse faults as they arise 


Salary £845 (at age 25) to £1315 p.a 
Housing, superannuation scheme, generous leave allowance and good working conditions. 
Send POSTCARD for application form and details to Personnel Branch (W.97/25) 


U.K.A.E.A., A.E.E., Winfrith, Dorchester, Dorset 
E544! 








cpt INDUSTRIAL DIVISION 


Due to continuing expansion at Brentford, the Sperry Gyroscope 
Company has created a separate Industrial Division in which 


vacancies are occurring at all levels. 


DESIGN ENGINEERS 


with experience in the following fields, are particularly required : 


1. Transistorised circuitry for analogue and digital 
servo applications. 


Small precision electro-mechanical mechanisms. 
Precision mechanical engineering. 
4. Hydraulics. 


We feel we can offer Engineers an absorbing technical environ- 
ment and the assurance that real ability is very quickly recognised 
and adequately rewarded. Engineers who would like to discuss 
these opportunities with the Engineering Manager are invited to 
write, giving concise details of their experience, qualifications and 
present salary, to : 


The Personnel Manager, 
Sperry Gyroscope Co., Ltd., 
Great West Road, 
Brentford, Middx. 

















April 17, 1959 
SITUATIONS VACANT 





HEINZ 


Leaders in the expanding Food Process- 
ing Industry announce a Head Office 
vacancy :— 


MECHANICAL 
ENGINEER 


Having a record of practical experience 
and with A.M.I.Mech.E. qualification or 
equivalent. To be _ responsible to the 
Manager of Engineering for the installation 
of equipment and services in the Company's 
Factories and Warehouses. The position 
will require knowledge of Factory instal- 
lations, services distribution and modern 
steam-raising plant. Accustomed to work 
ing with consultants Preferred ages 30-35 


Applications should be made in writing 


to the Personnel Manager, H. J. Heinz 
Company, Limited, Harlesden, London, 
N.W.10. 

£5436 A 











PROJECT MANAGER 
Chemical or Mechanica! Engineer, with 
University Degree orjequivalent, age 30-40, 
required to assume duties and responsibilities 
of Project Manager which requires technical 
and managerial ability on complete process 
plants for the chemidal, gas and steel indus- 
tries. Candidates shuld have minimum of 3 
years’ experience as Project Engineer in the 
chemical plant field. Experience in low 
temperature engineering desirable, but not 
essential. This is an outstanding oppor- 
tunity for the right man seeking senior 
engineering position. 
PROJECT ENGINEER 
Chemical or Mechanical Engineer of 
A.M.1.Mech.E. or A.M.1.Chem.E. standard 
age 25-40, required for low-temperature 
process plants for the chemical, gas and steel! 
industries. Candidates should have project 
engineering experience in the chemical engi- 
neering field 
AIR PRODUCTS (GREAT BRITAIN) 
LTD., is a rapidly expanding company 
engaged in the engineering, manufacturing 
and erection of low-temperature process 
equipment. Successful applicants have 
excellent opportunity fpr progressive 
advancement. Pension and life assurance 
sc e. 
Write, Personne! Manager. 
Air Products (Great Britain), Lid. 
St. Giles House, 49/50, Poland Street, 
London, W.1. E5518 a 











“WY 


SHELL CHEMICAL 
COMPANY LIMITED 


require a 


WORKSHOPS ENGINEER 
at their 
CARRINGTON WORKS 
near MANCHESTER 
Applicants should be in age range 32-40 


years with A.M.1.Mech.E. Workshops 
experience is necessary, preferably in manu- 


facture or servicing of chemical plant 
equipment. 
Salary according to qualifications and 


experience. Attractive pension scheme. 
Applications with full details to 

Shell Chemical Company, Limited, 

Staff Department/MS, 

Clements House, 

14/18, more Street, 

London, E. 

ES372 a 





rFHE 
SITUATIONS WANTED 


CAPABLE, ENERGETIC ENGINEER, A.M.!. 
Mech.E., A.F.R.Ae.S. (38), seeks post of Chief 
Engineer or similar. Experience of research, design, 
development in aircraft, — engineering and 
hydraulic fields, with good knowledge of production 
and assembly of precision components and assemb- 
lies. Executive positions held for 1! years.—BOX 


No. E2357, “ The Engineer.” H 
ELECTRICAL ENGINEER (H.N.C Diploma) 
seeks post in England as ‘Student Trainee.” 


Offers to BOX No. P 59170 Z, Publicitas, Zurich |! 
E5493 8 


GENERAL WORKS MANAGER/GENERAL 
MANAGER (56), wide experience medium/heavy 
general engineering. Ferrous and non-ferrous 
foundry, machining, laboratory, fabricating, modern 
methods production, planning, administration. 24 
years’ executive. Apprentice and technical — 
trained M.1.Brit.F.. M.1. Welding.— 

E2359, ** The Engineer.” * 


MACHINE SH@P SUPERINTENDENT (45 
years) desires — 19 years’ full control of shops 
and production uffits. Experienced in batch and 
one-off production. Heavy and light components. 
Progressive positian required with salary commen- 
surate with ability, Available May 25th.—BOX No. 
E2361, “* The E ngigeer.”” " 





| PATENTS | 


THE PROPRIETOR OF BRITISH PATENT 
NO. 723,101 for “ STEAM-AND-WATER COL- 
LECTORS FOR STEAM-GENERATORS,” desires 
to enter into Otiations with a firm or firms for 
the Sale of the Patent or for the grant of Licences 
thereunder.-Further particulars may be obtained 
from Marks & £ lerk, $7 and 58, Lincoln's Inn Fields, 
London, W.C.2 E5449 u 








cco 


LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone, SLOane 5259). E103 k 








| SUB-CONTRACTING 7 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 

-Recupero, Ltd., 66, South "Harrow Viaduct, 
Harrow, Middlesex ¢ Phone Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8&ft. by 6ft. or 6ft. diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 





Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E1I6 mw 
DRAWING OFFICE.--CAPACITY FOR 


DESIGN, DETAILING AND TRACING. Special- 
ists in Technical Illustrating. Old-established firm 
who do work throughout the British Isles. Asso- 
ciated Engineering Products, Arcade Chambers, 
Eltham, S.E.9 (Telephone : ELT 2233/4). E2360 mw 





a BUSINESS OPPORTUNITIES | 


HOUSE JOURNALS WITH THE PRO- 
FESSIONAL TOUCH and at realistic prices ! 
We can provide 4-page works newspapers (1 Ijin. by 
8iin.) and 16-page magazines (84in. by Stin.), with 
vitality and imagination, containing up to 50 per cent 
articles and features (provided free)}—the remaining 
space for company news and activities; 4-page 
newspapers from £12 10s. for 500 copies, additional 
500s £4 10s. ; 16-page magazines from £22 10s. for 
500 copies, additional 500s £8 10s. Exclusive rights 
in your particular industry in your area. Beautifully 
printed on art paper by the new photo-litho process, 
which requires NO BLOCKS whatever and cuts your 
costs. Special commissions undertaken.—Specimens 
from “ House Journals,” BOX No. E5435, “ The 
Engineer.” o 








MACHINERY Etc. WANTED 








WA ED 
Battery-operated, 2ft. gauge, 6/7-ton Locomotive. 
Details to : 
The General Works Manager, 
BRITISH INDUSTRIAL SAND, LTD., 
Holmethorpe, Redhill, Surrey. 
E5413 F 





ENGINEER 


BUSINESSES & PREMISES 


TO LET. FACTORY BUILDING prominent 
position off City Road and convenient Under- 
grounds. Very light open floors measuring 15,000 
square feet nett. Services include oil-fired central 
heating- 4-ton electric goods/passenger lift. Large 
parking and loading yard. Rent, £5750 p.a. Exclu- 
sive.—Apply Estate Manager, 18 Upper Brook 
Street, W.1 B5502 1 





FOR SALE | 


VALES PLANT REGISTER LIMITED 
OFFER FOR IMMEDIATE SALE 
CRANES 

NEALS I-ton “D™” MOBILE, 30f. 


Ruston engine, pneumatics. £75¢ 
NEALS 2-ton NM MOBILE, Nn. 


Ruston engine 400. fe ie 
MOBILE, 24ft. jib, 








Swan-neck, 


jib, Crawlers, 


£1 

JONES “Super 20” Lister 
Diesel, | solids. £400. 

JONES “Super 22” MOBILE, 16ft. Cantilever, 
pneumatics. £950. 4 

NEALS “NM” 3-ton MOBILE, ft. Lattice, 
Ruston engine, pneumatics. £2950. 2 

ANDERSON GRICE a ton Electric DERRICK, 
120ft. jib, S.L.1. £15 A 

= KL44 4-ton MOBILE, 50ft. jib, Ruston 

iesel, pneumatics, 1957. £2950. } 

Cc OLES THORNEYCROFT 5-ton LORRY 

MOUNTED Mk. 7 Series 7, 30ft. jib, Rope 


derricking. £2500. 

NEALS 4-6-ton “QM” =~ 26ft. jib, Ruston 
engine, Pneumatics. £267 

COLES S.88 6-ton MOBILE 2ift. 9in. Cantilever, 
Solids, Perkins engine. £2 

COLES 6-ton LORRY MOUNTED, Rope derrick- 
ing, 17-35ft. jib. £3300. 

BUTTERS 7-ton 2-motor ELECTRIC DERRICK, 
120ft. jib. £2975. 

MICHIGAN TMCT 16744ton LORRY MOUNTED 
sean Shovel, Dragline and 30ft. jib, Buda Diesel, 

matics. £3 

HENDERSON 10-ton Steam DERRICK, 120ft. jib, 
Bogies available 

ANDERSON GRICE 10-ton Single seeter ELEC- 
TRIC DERRICK, 120ft. jib. £4150 

oO 10-ton Fully MOBILE, 40ft. ’ Jib, Perkins 

ne, Pneumatics. £5350 

COLES. i24- ton Fully MOBILE, 80ft. Jib. £4950. 

FOR A COMPREHENSIVE LIST OF PLANT FOR 
SALE AND HIRE—SEND FOR VALES FREE 
MONTHLY PLANT REGISTER 

aire bar 

LOWER ae ei PLACE, 


LONDON, S.W 
Telephone ViCtoria 7531, 350, 8080, 9886 
(15 lines) E107 G 





600 


SPECIAL OFFER 
HEAVY-DUTY FORK LIFT TRUCKS 


Capacity 18,000Ib. at 33in. 15,000lb. at 24in 
centres centres 
Make Shelvoke and Ransomes and 
Drewry Rapier 
Lift 17ft. 6in. 17ft. 6in 
Engine Perkins P.6 Perkins P.6 
New 1956 


Tyres Pneumatic Pneumati 
Also available, Second-hand FORK LIFT TRU CKS 
of 4000 Ib. capacity, fitted with diesel engines 


GEORGE COHEN, 


SONS AND CO. LTD 
600, WOOD LANE, LONDON, W.12 
F202 G 





FOR SALE 
Plate Straightening Rolls, capacity 8ft. by tim., 
5 roll with 30 h.p. 400/3/S0 motor and reversing 
controller 
Plate Bending Rolls, capacity 30ft by ttin. Fully 
motorised 400/3/50. Makers ** Bennie.” 
Both in first class condition available in 4-6 weeks 
Apply : 
G. E. SIMM (MACHINERY), LIMITED, 
27, Broomgrove Road, Sheffield, 10. 
Tel. : 64436 E5481 G 





MASSEY SCWT. PNEUMATIC POWER 
HAMMERS, overhanging type with slides ; longest 
stroke 2lin., number of automatic blows per minute 
140, anvil set at an angle to accommodate long bars, 
arranged direct motor drive, complete with anvil, 
centre to back 18in., size of bar worked 6in. square 
Weight about 6} tons.—F. J. Edwards, Limited, 359, 
Euston Road, London, N.W.1!, or 41, Water Street, 
Birmingham, 3. E5513 G 








MECHANICAL ENGINEERING 


and 


PLANT LAYOUT DRAUGHTSMAN 


required, 25-35 years of age, with good 
engineering background. Experience in 
general cable-making machinéry detailing 
and/or cable factory plant and services lay- 
out, whilst not being essential, would be an 
advantage. Five-day week. Salary A.E.S.D 
plus, according to qualifications and ex- 
perience.—Write, stating age. experience, 
&c., to the Personnel Officer, British 
Insulated Callender’s Cables, I td.. Leigh, 
Lancs 


E5483 a 


THE COMMISSIONERS FOR THE PORT 
OF CALCUTTA 





The Commissioners for the Port of Calcutta wish to PURCHASE or CHARTER a TWIN- 
SCREW SAND SUCTION HOPPER DREDGER for service on the River Hooghly, with the 
following characteristics :— 

1. Dredging depth 45-S5ft. 

Pumping capacity not less than 3000 tons of solids per hour at 20 per cent. concentration. 

Draught, if possible, not to exceed 17ft. loaded. 
Hopper capacity between 2500 and 4000 tons. 
Service speed not less than 94 knots and preferably hi 
The dredger to be fitted with a bow or centre well, p 
be considered. 
. Dumping preferably through Lister valves. 

with the doors open to be stated. 

8. The dredger to be steam driven, preferably with oil-fired boilers. 

If a suitable dredger is available for charter for a period of not less than two years, the Com- 
my me bn consider Diesel-Electric propulsion if suitable qualified engineers were available 
with the ship. 

Offers not conforming to the above specifications will also be considered if necessary modifica- 
tions h. 4. 4 carried out within reasonable limits without affecting its performance to suit our 
requi 
P a Commitice of Experts will examine the dredgers selected and the seller should extend them al! 

i 

Particulars of the craft should be forwarded to the Deputy Conservator, Commissioners for the 
Port of Calcutta, 15, Strand Road, Calcutta, 1, and also to Messrs. Rendel, Palmer and Tritton, 
125, Victoria Street, "Westminster, London, S.W.1. 

C. J. MOHAN, 
Deputy Conserva 


erably the former. Stern well wil! not 


4 Avayer 


If hopper doors are fitted, the increase in draught 


tor. 


Calcutta, dated the 26th February, 1959. ES318 F 
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FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS. —Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in. 7ft. and 6ft, in dia., 100 
150 ib. w.p. ; reconditioned 8ft. 6in. down to Mt 
dia. ; Ecanomic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Bellis@# & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p, cpl also 
Broomwade 500, 400, 300, 200 and) 130 c all 
motorised ; and several others of a ‘nubes 
and capacities. 

200 AIR RECEIVERS, stocked up do Oft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally) Enclosed and 
Flameproof Motors 4 to 100 h.p 

MOBILE ROAD CRANES.—10-to; Lorain lorry 
mounted, 30ft.-70ft. extendible ji}; 10-ton 33 
R.B. track mounted 40ft. jib ; 84fon Ransomes 
Petrol/Electric, 21ft. jib; 6-ton Coles Diese! 
Electric, pneumatics, new 1948 (7) 5 6-ton Coles 
Diesel/Electric, solids;  4-ton / IColes Diese! 
Electric, solids, 1945 ; 4-ton Jones KL44, diese! 
1950; 3-ton Jones * Super 40" diesel, pneu 
matics (3); 2-ton Jones “Supér 20” diesel 


pneumatics. 
OVERHEAD CRANES.—60-ton Clyde, 40ft. span, 
400/3/50, “ Goliath” ; 40-ton beock. 40ft 
span, 400/3/50, * Goliath” ; 30/$-ton Adamson, 
42ft. 3in. span, (3/50; 20/6ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. Jin 
span, 400/3/50 ; 15-ton Morris, 35ft. span, hand 
operated ; 10-ton Morris, 45ft. span, 36ft. lift 
10-ton Morris “ Goliath,” 40ft. span, 400/3/50 
10-ton Vaughan, 23ft. 6in. Pw 400/3/50 
10-ton Vaughan, 21ft. span, . lift; 7-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; 5-ton Morris, 58ft. span, 
hand operated; S-ton Royce, 2-motor crab 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; S-ton Morris, 28ft. 6in. span 
power hoist, hand travel ; 4-tom Morris, 19ft 
span, 220V., d.c. (3) ; 3-ton Adamson, 48ft. span, 
400/3/50 ; 2-ton Adamson, 34ft, span, 400/3/50 
(2); 2-ton ‘Morris, 18ft. span ; 2-ton Vaughan, 
27ft. 6in. span, 2-motor ; majority of the above 


are unused. 
DERRICK CRANES.—7-ton Reshworth hand, 


30ft. jib; 5-ton Wilson Electric, 7Oft. jib; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; S-ton Smith, SOft. jib (2); 
5-ton Cowans Sheldon, 5Oft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942 ; nall {4in. by 
22in., two oil fired, one coal ; ckett steam, 


_ ant i2in., 1941; also 3 miles track, 24in 
. Bogies, Turnouts, &c 

3,—50,000ft., 2in. Galvanised, new ; 

3in. black, new ; SOOO0ft,, 8in. seamless ; 

“12in. seamless ; SO00ft., 14in. seamless ; 

400ft., 18in. riveted ; 280ft., 2tin. o.d. welded 

flanged ; 3800ft., 2lin. seamless flanged ; 500ft., 
24in. riveted ; 1450ft., 27in. 0.4. welded flanged 
216ft., 48in. riveted ; 216ft., 60in. rivet 

AST IRON PIPES.—Large ‘stocks all sizes up to 

24in. flanged and s.s. Immediate delivery 

ALVES.—-Exceptional Surplus Ministry Lot New 

Stainless Acid Cocks and Valves, aver 5000, imme- 

diate delivery, below makers’ pri¢egs. Large stock 

all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to ee ped pony: for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by 4in.; Robertson Straightening Rolls, 
&ft. 6in. by din. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Verti¢al Straightening 
Press, 15ft. by 3ft. table; Herbert IND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin 
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capacity ; nine new 2 cwt. and I cwt. Pneumatic 
Hammers ; Bliss 14T Tapering Press; Bonn 
Hydraulic Tube Bender up to . by 4in. bore ; 


Bigwood geared Bendin and Straightening 
Machine up to 12in. by 6in. B.S. Joists; two 
40K.VA. Spot Welding Machines ; aw Drawing 
Machine, 3 die up to #in. copper ; . Electric 
Furnace, 1000 deg. Cent. chuonbbe Sdin. ‘by 30in 
y 2lin 


SLING ENGINEERS WORKS 
COLEFORD, GL 


"Phone : Coleford oi. E106 co 





FOR SALE 


One “BARCRO” Camera Projection Unit 
Camera D.E. size and special Zeiss lens. Compicte 
with processing trays, film drying cabinet, film hanger 
racks, 2 Flat Dryers D.E. size. One Flat Bed 
Glazer and Dryer and miscellaneous equipment 
£250 complete. Will sell camera as separate item 
Apply to GILBERT GILKES AND GORDON, 
LTD., Engineers, Kendal, Westmorland. E5491 Gc 


600 


SPECIAL OFFER 

Two only virtually unused 3-motor ELECTRIC 
OVERHEAD TRAVELLING CRANES, arranged! 
for floor control, suitable for supply of 400 volts, 
3-phase, 50 cycles. New 1955. Capacity 7 tons, 
48ft. Odin. span, lift 30ft 

These cranes have only seen a few months’ use and 
are equal to new. 


GEORGE COHEN, 


SONS AND CO. LTD 
600, WOOD LANE, LONDON, W.12 
£204 « 








BULLARD 4IN. VERTICAL BORER 
Swing 38in., 12 speeds 12-200 r.p.m., with side 
head, M.D. 440/3/50. 

H. BELL (MACHINE TOOLS), LTD 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398 ; 
E105 o 


Classified Advts, continued on page 140 





























FOR SALE 


HYDRAULIC PRESSES 
500-ton cap. FIELDING & PLATT, 4column 
downstroke, 24in. stroke, ram 12in. dia., Fraser 
OLS §% Hydraulic Pumps, 3200 Ibs. p.s.i. working 


ressure. 
200-ton FAWCETT PRESTON 4<column down- 
stroke, ram 20in. dia., stroke 24in., 26}in. between 
columns. 
190-ton SHAW 4-<olumn Upstroke PLUNGER 
PRESS main ram 19in. dia. by I7in. stroke, 
downstroke plunger ram 8in. dia., 36in. between 


columns 

100-ton + FIELDING & PLATT 
downstroke, ram 9%in. dia. stroke 4ft., 
type OLS W Pump, 3200 Ibs. p.s.i 


pressure 


THO®* W. WARD LTD. 


SHEFFIELD 
“ Forward.” 
E216 G 


4-column 
Fraser 
working 


ALBION WORKS - 


"Phone : 26311 Grams : 





FOR SALE 


CHURCHILL-REDMAN 24in. Surfacing. Bor- 
ing Screwcutting TURRET LATHE 
swing Min. by 19in. in gap 


and 


F. J. EDWARDS LTD., 


EUSTON ROAD, LONDON, N.W.1 
EUSton 4681 and 3771. 


359.361 


£5434 a 





FOR SALE 
Eleven Mason Duplex Major Dratting Stands com- 
plete with D.E. boards, parallel edge movement, &c 
The boards are in good condition, having been 
covered with plastic backing. No pin holes. £20 each 
Two Mason Duplex Major as above but having 
Antiquarian board. £25 each...Apply to GILBERT 
GILKES AND GORDON, LTD., Engineers 
Kendal, Westmorland £5490 G 





FOR SALE.—i25kVA. RUSTON/MATHER & 
PLATT, 365/440 volts, 3 ph., 50 c. Diesel Alternator 
Set. Type 3 V.E.A. cold-starting engine, air-starting 
Stand-by set, little used. Bargain before removal 
~— JOSEPH PUGSLEY & SONS, LTD., Bristol, § 
Tel.: Bristol 56037. E5389 G 


THE 
FOR SALE 


600 


COMPRESSOR SETS 


2500 c.f.m. BELLISS and MORCOM, 100 p.s.i., with 
550 h.p. Crompton Parkinson motor, 3-3kV. or 
400/440) 3/50. 

410 ¢.f£m., 120 p.s.i.. BROWETT LINDLEY with 
Laurence Scott and Electromotors 95 h.p. slipring 
motor, 400/3/50. 

TWO 330 c.f£.m. BROOM and WADE, 100 p.s.i. 
with Brook 75 h.p. slipring motor, 400/3/50. 

Many others in stock would welcome your inquiries 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel.: Shepherds Bush 2070 ; 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 





FOR SALE 
RAILWAY TURNTABLE 
For Sale.—-Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 
WATER CRANE 
3000 gallon water crane 
TURNOUTS 
Twenty 1 in 8 turnouts in 75 Ib. F.B. rail ; 
changeable to suit L.H. or R.H. 
All these items are in excellent condition 
EAGRE CONSTRUCTION CO., LTD., 
(Phone : 
EiS0 G 


inter- 


Apply 
East Common Lane, Scunthorpe, Lincs. 
4513) 





FOR SALE 


One Lang Junior Lathe, 12in. Chuck with screw 
cutuing gear. 

One Pels Cropping Machine for rounds, angles and 
flats 

Two Rice Hydraulic Pumps, three cylinder 12in. 
Stroke with electrics, one d.c., one a.c. 
The above can be seen under working conditions. 
BOX No. E5475, * The Engineer.” G 





SAMUEL PLATT MOTORISED DRAW 
BENCH for sale, approximately 20ft. draw ; chain 
links 7tin. by 2in. by jin. thick, solid spacer 1 fin 
thick, diameter of chain pins jin., electrical equip- 
ment suitable for 400/3/50, worm gear reduction unit 
Weight about 5 tons.—-F. J. Edwards, Limited, 359, 
Euston Road, London, N.W.1!. or 41, Water Street, 
Birmingham, 3 E5514 G 


NEW GIUSTINA MODEL RU 300/750 12in. by 
0in UNIVERSAL CYLINDRICAL  HY- 
DRAULIC GRINDER Due to cancelled 
contract machine offered at considerably less than 
current price 
JOSEPH PUGSLEY AND SONS, LTD., 


Bridge House, Bristol, 5 
Tel. : Bristol $-6037 E5485 G 





ENGINEER 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 800 ton Indenting Hydraulic Press, platens 
Sft. 4in. by 4ft. 4in. and Sft. Ijin. by 4ft. 14in. 
with pump and motor. 

Fielding 500-ton Vertical Downstroke Hvdraulic 
Press. 42in. by 36in. platens, with pumps and 
Motors 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor. 

Two 26ft. by 4ft. Rotary Coolers or Dryers, with 
reduction gear and motor. 

Available at low prices ex present sites to save cost 
of bringing into stock. 


FRED WATKINS (ENGINEERING) LTD., 
COLEFORD, GLOS. E151 G 





FOR SALE 


Seven Murex diesel Welding Sets, 300-400 amp 

Quantity of Guyrex and RMD Shuttering 

Three-tool BroomWade 167 cu. ft. Portable diesel 
Compressor Set on pneumatics overrun 
brakes. 
cu. yd. Rapier 440 diesel driven Excavator with 
shovel or dragline equipment 
cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment 

§ cu. yd. Rapier 423 diesel-driven Excavator with 
shovel equipment. 

-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

S-ton Smith Steam Loco. Crane, 4ft 
35ft. jib, new 1949. 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

44 cu. yd. Aveling-Barford diesel-drivea Dumper 


WILLIAM G. SEARCH, LIMITED 


WHITEHALL ROAD, LEEDS, 12 
Tel. : 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED 

HAMMOND ROAD. 
TRADING ESTATE, LIVERPOOL, 


Tel Simonswood 3361 (5 lines) 


with 


84in. gauge, 


KIRKBY 
E5456 G 





FOR SALE 


5-ton capacity, Low Headroom, 
Overhead CRANE by Royce, new 1936, 220V, 
d.c., 54ft. 3in. span, cab-controlled. £600 f.0.t 
600 h.p. totally enclosed Oil-Cooled Double Reduc- 
tion GEARBOX by Turbine Gears, ratio 730 
r.p.m./38 r.p.m., unused 
F. BURRILL AND CO., 
235a, Cathedral Road, Cardiff 
Tel. : 26100. 


Lattice Girder, 


E5492 G 





April 17, 1959 
FOR SALE 


VERY FINE 35-TON ELECTRIC PORTAL 
WHARF CRANE, built 1945. Lift 35 tons at 60ft. 
radius to height 75ft. Portal 40ft. track, admitting 
three rail tracks. Electrics 400-3-50. Seen 


working. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works. 
Woolwich Industrial Estate 
LONDON, S.E.18 
Telephone : Woolwich 7611/6 
E5486 G 





ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans. 
Sheldon and Co., Ltd. SOft., maximum radius of 
iib, maximum lift above rail level 45ft., motorised 
230 volts d.c. 

JOHN CASHMORE, LTD., 


NEWPORT, MON. E154 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “‘ Romney ”’ 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath 305) 
Ell3 G 





A POINTED 
REMINDER 
hkemember 


WAROS 
might have 17/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 








SKILLED MEN! 








VACANCIES 
FOR 


CRANE DRIVERS 
DRIVERS 


DRAUGHTSMEN 
MILLWRIGHTS 


PLUMBERS & 
PIPE FITTERS 


SAW DOCTORS 
WELDERS 


m 


THE ROYAL 
ENGINEERS 


(FIELD) 








BOILER MAKERS 


(STORE HANDLING EQUIPMENT) 


FITTERS (PLANT) 








ae 


RE you in a skilled trade? Then you can 
A probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better 
still, you also get £9-£25 bonus tax-free. 

For this you just spend 14 days a year ata 
camp, working on your own speciality. And 
money’s not the only profit you get from that. 
You get a grand refresher course, giving you 
a lot of new ideas, and putting you right in 
touch with the latest Army developments. 
And you get a welcome break from the usual 
routine, with sports, games and a great social 
life. For the place is full of people with the 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Q., 
A.E,R.,R.E.(Field& Works), Harper Barracks, 
Ripon, Yorks. 


Please 


ADDRESS 


POST THIS OFF RIGHT AWAY! 
send me—without obligation—the illustra- 
ted booklet telling all about the Army Emergency 


Reserve. 























April 17, 1959 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 








FOR SALE 





aq-\7143 












VALUE! 


RHODES Motorised, Double-Geared Press Brake, 
with cast iron side frames, reinforced by nickel- 
chrome stee! bars, bed and top beam are of steel 
plate, arranged motor drive for 400/3/50, pressure 
exerted 150 tons, forming capacity 10ft. by 3/16in. 
or 18ft. by approximately 4in., clear width between 
housings 10ft. 2in. Weight approximately 20 tons. 

NEW MUBEA Model KSG100, All-Steel Construc- 
tion Bar and Angle Shear ; the flywheel is situated 
inside the body; arranged motor drive suitable for 
400/3/50 ; capacity : round bars 2in., square bars 
2in., flat iron 10in. by jin.; S4in. by lin., angles 
up to 4in. by 4in., Sin. by 0-425in.; tee iron 5in.; 
beants 6in.; channels 6in.; length of blades 
12jin. 

TAYLOR and CHALLEN No. 576 Open-Fronted, 
Inclinable Power Press, with detachable front tie 
bars, pressure exerted approximately 20 tons, stroke 
3in., tee-slotted bed 27}4in. by 22tin. 

INCANDESCENT Forced Draught Bar Heating 
Furnace, double-ended, gas fitted; heating 
chamber 36in. wide by 24in. deep by 9in. high ; 
total length through furnace 32in. working, tem- 
perature range 900 deg. to 1350 deg. C.; 1200 deg. 
C. can be reached in about 14 hours after starting 
from cold. 

TAYLOR and CHALLEN No. 3 G.D.P. Geared, 
Double-Sided, Double-Action, Cam-Action Draw- 
ing Press, arranged motor drive for 400/440/3/50 ; 
punch stroke approximately 7in., blankholder 
stroke approximately 34in., tee-slotted bed 18in. 
by 154in., between uprights 204in. Weight approxi- 
mately 51 cwt. 

QUICKWORK No. 321 Motorised, Rotary Shear- 
ing Machine, with circle cutting attachment, 
arranged motor drive for 400/440/3/50, capacity 
14 S.W.G. mild steel, depth of shear throat 30in., 
cuts circles from 6in. to 60in. diameter. Weight 
approximately 18 cwt. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771, 
and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 G 





AIR COMPRESSOR SETS FOR 
IMMEDIATE DELIVERY 
200 c.f.m. ALLEY and MACLELLAN Series 23B, 
two-stage, vee rope drive. 
330 c.f.m. BROOMWADE type EH241, single-stage, 
with 75 h.p. motor. 
400 c.fim. BROOMWADE type TSIA, two-stage, 
with 90 H.P. motors (3 sets available). 
495 c.f.m. BROOMWADE type EH251, single-stage, 
with 112 H.P. motors (2 sets available). 
600 c.f.m. BROOMWADE type EH255, single-stage, 
with 135 H.P. motors (2 sets available). 
$40 c.f.m. INGERSOLL-RAND type XVH, 2-stage, 
with 130 H.P. motors (2 sets available). 
All Compressors for 100 p.s.i., working pressure, all 
motors for 400/440 volts, 3-phase, 50 cycles. 
LOW PRICES FOR QUICK SALE. 
G. E. SIMM (MACHINERY), LIMITED, 


27, Broomgrove Road, 


Sheffield, 10. E5517 G 





HYDRAULIC PRESSES 

3000-ton PLATE FORMING AND BENDING 
PRESS, table 16ft. by 4ft. 6in., admits 10ft. 6in. 
between columns. 

2000-ton HYDRAULIC FORGING PRESS, admits 
8ft. 6in. between columns. 

1000-ton HYDRAULIC FORGING PRESS by 
Wellman, admits 6ft. between columns. 

LARGE STOCK OF HYDRAULIC PRESSES OF 
ALL TYPES. 
REED BROTHERS (ENGINEERING), LTD., 

REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, 
LONDON, 5S. 


, S.E.18. 
Telephone : Woolwich 7611/6. E5140 a 





THE 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 
Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. JUDSON, F.R.I.C.S., F.A.1. 

&. BEDDARD, A.1.MECH.E., F.A.L.P.A 
M. S. CHEAVIN, F.A.I. 

G. ©. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS _ of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 


Telephone : ROYAL 4861 














| FOR SALE 





HEAVY 20FT. BY jIN. PLATE BENDING 
AND STRAIGHTENING ROLLER for sale. 
Four-roller type, three arranged tripod fashion with 
the fourth used as a straightener. Arranged for 
motor drive through gearbox with power adjustment 
to the rollers. Diameter of top roller 174in., diameter 
of bottom rollers 1Sin‘, diameter of side roller 14in. 
Weight about 42 tons.—Photos., &c., from F. J. 


Edwards, Limited, 359, Euston omg London, 
'ESS1S 


N.W.1, or 41, Water Street, Bi: 








ENGINEER 


AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 


in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 





KNIGHT, FRANK 
& RUTLEY 





SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 
20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


(Factory Department : Ext. 17) 
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AUCTIONEERS & VALUERS 


ESTABLISHED 187) 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 


Telephone : 
Monarch 3422 (8 lines) Sites, London 





By Order of Catford Instruments, Ltd., Owing to 
Compulsory Acquisition of Property. 
DEPTFORD, S.E.8 


MODERN JIG & TOOL PLANT 


S.S. and S.C. Lathes up to 7hin. centres by Willson, 
Smart & Brown, Littlejohn, &c. Surface and Bench 
Grinders, Drilling and Tapping Machines, Milling 
Machines, All types by Archdale, Denbigh, &c 
FINE MEASURING TOOLS, Surface Plates, 
Verniers, Slip Gauges, Micromeiers, &c., Guillo- 
tines, Folding Machines, Fly Presses, Milling Tables, 
Dividing Heads, Machine Equipment, Portable 
Electric Tools, Welding Plant, Drills, Milling 
Cutters and Small Tools, Coil Winders, Electrica! 
Measuring Instruments, Hand Tools and Utensils, 
Office Furniture 


[_copold Farmer & Sons 
will Sell the above BY AUCTION on the 
Premises, BE.VIL ST., DEPTFORD, S.F.8. 
On TUESDAY, Sth MAY, 1959, at 11.00 


a.m. 
On View Day Prior and Morning of Sale 

Catalogues (price 6d.) each of : Leopold Farmer & 
Sons, Industrial Property, Plant & Machinery 
Auctioneers, Surveyors and Valuers, 46, Gresham 
Street, London, E.C.2. Telephone : MONarch 
3422 (8 lines) E5447 5 








E 


laneous stores. 


catalogues Is. 0d., P.O. only). 


machines, cupping and draw 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location 


April 21-22 Machine tools, tex- M.O.S. Storage Depot, J. H. NORRIS & SON 
tiles and miscel- Byley, Nr. Middlewich, (Dept. L), 9, Albert 
laneous stores. Cheshire. (Sale at New Square. Manchester, 2 

Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester. 

April 28-30 Machine tools and M.O.S. Storage Depot, FULLER, HORSEY, 
miscellaneous stores, Royal Arsenal, Woolwich, SONS & CASSELL 
including : S.E.18. (Dept. L), 10, Lloyd's 

Avenue, E.C.3 
(Tel.: Royal 4861.) 

power presses, vertical and horizontal milling machines ; lathes ; slotting, 
drilling, shaping, hacksawing, pipe and bolt screwing machines, etc.; spot 
seam and flash welding machines ; welding plant ; diesel and petrol fork lift 
trucks ; generating and charging sets ; compressors ; diesel engines ; tar and 
bitumen distributors ; asphalt and concrete mixers ; loco., road roller, ice 
making, M.T. and other spares ; metal and asbestos pipe fittings ; engineers’ 
hand tools ; tool kits ; radio and electrical stores and equipment ; tyres and 
inner tubes ; used electronic valves ; scrap webbing, canvas and rope ; rags 

miscellaneous service clothing ; leather boots ; barrack room furniture, etc. 

May 6-7 Miscellaneous stores, M.O.S. Stora Depot, RUSSELL, BALDWIN 
including large quan- Rotherwas, Hereford. & BRIGHT, LTD. (Dept 
tity of vehicle tyres L), 20, King Street, 

Hereford. (Tel.: 4366.) 

May 12 Miscellaneous stores. M.O.S Storage Depot, WALKER, WALTON & 

Ruddington, Notts. HANSON (Dept L), 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: 54272.) 

May 22 Miscellaneous stores, Generali Stores Sub HARRISON ‘TH- 
including hand tools, Depot, gtown, Nr. ERINGTO uN iy 
etc Carlisle. (Sale at County (Dept. L), Botchergate, 

Hall, Carlisle.) Carlisle. (Tel.: 26292/3.) 

May 26 Vehicles and miscel- M.O.S. Storage Depot, DIXON & WALLACE, 


Applications for catalogues should be made only to the auctioneers shown above (price of 


SALES BY TENDER 


1. “ FERRANTI”’ Mk. |* Computer with paper reader, h , tri 
any power input alternators and refrigeration. ei OE ne ieee Gaprentons ont 
enders must be submitted by 14th May, 1959. 
2. Pat rack motorised planer, 10ft. by 4ft. by 4ft.; 
presses, etc., located in Swansea. 
ders must be submitted by 21st May, 1959. 


which tender is required, should be made to the 


Auctioneers 


, Hurlford. Nr. 


ilmarnock. 


LTD. (Dept. L), Bank 
Buildings, Graham 
Square, Glasgow, E.!. 
(Tel.: Bridgeton 2447.) 


drills, grinders, lathes. shaping and slotting 





Ten 
Applications for tender forms, stating 
Ministry of Supply, Dir of Disp 


Ww.c.t. 





, First Avenue House, High Holborn, London, 


Elis 3 
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COMET «= PUMPS. 


We invite you to visit 


os 6 OUTER ROW, GALLERY, NATIONAL HALL, 
STAND N“ 6 CENTRE ROW, GALLERY, NATIONAL HALL, 


at Engineering, Marine, Welding 
and Nuclear Energy Exhibition 
OLYMPIA, APRIL 16-30 


and let us solve your pumping problems 





A DIABOLICALLY POWERFUL 4° HEAVY DUTY COMET PUMP WITH ARMOURED 

ROTOR AND GO-DEVIL EXTERNAL BEARING ARRANGEMENTS DRIVEN SIMULTANE- 

OUSLY BY TWO SYNCHRONISED GEARED MOTORS AT 30 R.P.M. ONE DRIVING 
AT EACH END OF THE SPINDLE. 


THE COMET PUMP & ENGINEERING CO. LTD. 


JOHNSON ROAD, WEST CROYDON, SURREY. 
Phone : THORNTON HEATH 38/6. Grams : COMET, CROYDON. 








April 17, 


=! wUN e 


A Bi Mows Spray Guo for eveny Job / 


AIR COMPRESSORS © SPRAY PAINTING EQUIPMENT + SPRAY BOOTHS 


ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS LONG ST WALSALL STAFFS ENGLAND TEL Set 


Makers of the original oil-sealed rotary compressors 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 





FROM 1/3-250 h.p. 


— 90,000 


IN USE Throughout the World . / 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers’ Folder 


A. BULLOWS & SONS LTD- LONG ST - WALSALL - STAFFS - TEL. 5401 
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STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, 


Tel 


OPEN STEEL FLOORING - 


Wythenshawe 5555 (4 


STAIR TREADS & HAND-RAIL STANDARDS 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
' mum depth and weight. 


@ Non-slip serrated tread, 
@ Any width or length. 


@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With eee to the North Western 
Board to are indebted for the 
privilege of of waking this phovegraph: 


Manchester 23 


lines) 
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CLEVELAND 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, ENGLAND. 
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No other power units will prove so consistently 

efficient for industrial plant and contracting equipment as 
the A.E.C, range of high torque diesel engines. 

From 50 b.h.p. to 275 b.h.p. (turbo-charged up to 360 


See the full 
A.E.€. Range 


HNN 






at the 
ENGINEERING EXHIBITION b.h.p.), they develop an instant, lively, full-throated flexible 
: OLYMPIA power year in and year out—at a consistently low cost. 


Their outstanding efficiency is based on A.E.C.’s 30 years’ 
experience of designing and building diesel units for 
widely varying duties, their inherent dependability is still 
further assured by world-wide service facilities. 


16th-30th APRIL 


STAND 8, ROW J, 
GRAND HALL 
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Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 

DRYING OVENS, ETC. 


incorporating our 
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PATENT No. 71684! 


Our ' 
: advise on a 





| applications Sennen 


DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS 









Phone: James Bridge 2067/8 
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A COLLIERY 
WINDER 
TOWER 


This winder tower is about 
150 ft. high with columns at 60 ft. 
by 52 ft. centres. 


Welded girders up to |5 tons in 
weight are used in the winder floor 
and motor generator floor. 
High-strength bolting was used for 
site erection, thus saving time. 


The scotch derrick on the left is 
part of the contractor’s 
erection tackle. 


BRITISH CONSTRUCTIONAL 
STEELWORK ASSOCIATION 


Artillery House, Artillery Row 
Westminster “me ye 
London, S.W.1, England 








